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Most of the original experimental and clinical studies on sulfanilamide 
and its derivatives were concerned with the oral administration of the 
various drugs and the creation of an optimum level in the blood, thus 
bathing the infected tissues with these bacteriostatic agents. The bene- 
ficial action of these drugs in physiologic concentration has been proved 
to be bacteriostatic rather than bactericidal, and for this reason they are 
adjuvants and not curative in themselves. 

Local use of the drugs of the sulfanilamide group was started in 1936 
but made little progress until cases of toxicity were reported when the 
drug was taken orally. The unfavorable effects in these cases were due 
either to hypersensitivity or to overdosage, with high blood levels and 
serious complications. It was found that sulfanilamide in the form of 
powders could be used effectively in the treatment of burns, infected 
wounds and sore throat. Reports from all over the world followed this 
discovery, and the various preparations for topical use included sulfa- 
thiazole (2-[paraaminobenzenesulfonamido]-thiazole) in the form of 
snuff, powder, ointment, jelly, suspensions and emulsions, as well as 
sprays of the soluble salts. The most popular of these proved to be a 
5 to 10 per cent solution of sodium sulfathiazole. After Turnbull’s* 
article this became a panacea among general practitioners, pediatricians 
and rhinologists for the treatment of infections of the upper respiratory 
tract and sinus disease. This spray continued in vogue until the report 
of a case appeared in the literature in which injections of 5 and 10 per 
cent solutions of sodium sulfathiazole into a maxillary sinus caused 
extensive tissue destruction and sloughing. It is inferred that in this 
case the solution, which has a marked alkalinity, was injected into the 
membrane lining the sinus rather than into the sinus cavity. Toxic 
effects have been noted also when the preparation is not made up in a 


1. Turnbull, F. M.: Intranasal Therapy with Sodium Salt of Sulfathiazole in 
Chronic Sinusitis, J. A. M. A. 116:1899-1900 (April 26) 1941. 
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fresh solution. A 0.6 per cent spray of sodium sulfathiazole has been 
found to be of value in the treatment of bronchiectasis, but in general 
such soluble compounds are being used with more caution than formerly. 

Because of repeated requests by clinicians for neutral suspensions 
of the sulfanilamide drugs in such form that they may be administered 
hypodermically, the preparation of microcrystals of the sulfanilamide 
drugs was undertaken.* As supplied by the manufacturers, all the drugs 
of the sulfanilamide group except sulfadiazine (2-[paraaminobenzene- 
sulfonamido]-pyrimidine) are in crystals of such size or shape that thev 
cannot pass a small bore needle. It was found that violent agitation 
produced by the application of intense sound waves or other suitable 
means during neutralization of an alkaline solution of the drug resulted 
in the formation of relatively small crystals of fairly uniform dimensions. 
Neutral suspensions of the small crystals passed readily through a no. 26 
hypodermic needle. Further investigation of the scope of usefulness 
of the microcrystals was undertaken as the result of suggestions from 
various sources that the physical properties of the preparations made 
them of value in the treatment of a variety of disorders. This report 
concerns itself with the use of microcrystalline forms of drugs of the 
sulfanilamide group in otolaryngology.* 


USE OF MICROCRYSTALS OF DRUGS OF THE SULFANILAMIDE 
GROUP IN TREATMENT OF THE NOSE AND SINUSES 


Parkinson recently pointed out that during the past decade there 
have been many changes in the local treatment of infections of the nose 
and sinuses and that the two outstanding modifications have been in the 
use of drugs and vehicles compatible with normal nasal physiology and 
in the employment of the head-low posture as a means of applying 
medication to the nasal sinus area. Proetz and others contributed greatly 
to the literature in an effort to establish these newer concepts on a funda- 
mental basis. Drugs and vehicles must have a stable py and be a little 
more alkaline than the blood. They must be in the right physiologic 
proportions, so that when applied to the delicate nasal and sinus mucosa 
there will be no sensation of stinging or irritation and the effect on the 
cilia will not interfere with their normal activity. 


Method and Material.—The microcrystals of drugs of the sulfanilamide group 
prepared by the nrethods aforedescribed were made into a suspension with a vehicle 
which was physiologically compatible with the nasal mucous membranes. 

It was found that when a 20 per cent suspension of microcystalline sulfathiazole 
in physiologic solution of sodium chloride was injected into the normal maxillary 


2. Chambers, L. A.; Harris, T.; Schumann, F., and Ferguson, L. K.: The Use 
of Microcrystals of Sulfathiazole in Surgery, J. A. M. A. 119:324-327 (May 23) 
1942. 

3. The materials employed in these studies were supplied by the Smith, Kline & 
French Laboratories, Philadelphia. 
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sinus of a rabbit and the animal killed forty-eight hours after the injection the 
lining mucosa showed a film of the microcrystals coating it, with some clump'ng 
on the floor of the antrum. There was no gross evidence of irritation, and 
microscopic sections showed no foreign body reaction, such as is frequently seen 
with sulfathiazole powder. 

Various concentrations of the drug were used in the clinical study, and the 
optimum was found to be a 5 per cent suspension of the microcrystals. All clinical 
data in this report are based on that concentration of the drug. One modification 
of the preparation used consisted in combining it with a nonirritating vasocon- 
strictor substance. In the early part of the work it was apparent that in treat- 
ment of acute infections of the nose and paranasal sinuses, when the mucous 
membranes were extremely swollen so that very little airway was present, the 
use of a vasoconstrictor would be of great advantage in order to permit the small 
crystals of sulfathiazole to penetrate to all the infected areas. A 1 per cent aqueous 
solution of paredrine hydrobromide (p-hydroxy-a-methylphenethylamine hydrobro- 
mide) was used because of its prompt and long-lasting vasoconstrictor action, as 
well as its compatibility with normal nasal physiology. 

The clinical study included patients with otolaryngologic conditions treated with 
the microcrystals of a drug of the sulfanilamide group in 5 per cent suspension 
in physiologic solution of sodium chloride and a group of patients treated with 
microcrystals of sulfathiazole in a 5 per cent suspension in 1 per cent aqueous 
solution of paredrine hydrobromide. All patients had been treated by the commonly 
accepted methods. Patients with acute infections of the upper respiratory tract, 
with or without acute sinusitis, used one of the aforementioned preparations in 
the form of a spray or drops with the head in the Proetz or the Parkinson head- 
low position. Patients with acute processes were recommended to instill or spray 
the suspension in both sides of the nose every two or three hours, so that an 
adequate concentration of the drug would be in contact with the infected tissues. 
Patients with subacute and chronic infections involving the ethmoid cells were 
treated with Proetz displacement irrigations of the suspension after mechanical 
cleansing of the nose. Acute maxillary sinusitis was treated by irrigation through 
the natural ostium with a Pierce cannula and by instillation of the suspension of 
microcrystals of sulfathiazole. Maxillary sinusitis in the subacute or the chronic 
stage was treated by the same method. Eight cubic centimeters of one of the 
suspensions was used in displacement irrigation, and 10 cc. was instilled in both 
maxillary sinuses, without untoward effect. Blood levels of the drug were ceter- 
mined in some of the early cases in which this treatment was carried out to be 
certain that the amount of the drug either absorbed through the sinus mucosa or 
swallowed was not dangerous. These levels were found to be uniformly low. 


Clinical Observations.—Theoretically, it would seem that the use of 
micrecrystals of the sulfanilamide drugs would be the ideal form of 
chemotherapy in otolaryngologic practice. The administration is entirely 
local, so that there is minimal chance of toxicity. The drug is finely 
divided and is in direct contact with infected tissues over a large surface 
area. Because of its stability and its px, it is physiologically compatible 
with the membranes of the upper respiratory tract and apparently does 
not inhibit normal ciliary activity. The microcrystals are removed com- 
pletely from sinus cavities within four or five days, either by ciliary 
movement or by absorption, and are found experimentally to be diffused 
over the surface of the membrane rather than deposited in one area as a 
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powder. Inasmuch as the common cold is the forerunner and _ back- 
ground of practically all nonallergic disease cf the sinuses and the 
secondary invaders which actually produce sinusitis are the streptococcus, 
staphylococcus and pneumococcus, the use of a preparation which is 
specific for these organisms should be the method of choice in preventing 
the development of sinus infection as well as in its treatment when it has 
become established. 

The clinical observations are included in tables 1, 2, 3, 4 and 5. 

The technic employed in the postoperative treatment of patients sub- 
jected to the Caldwell-Luc operation consisted in the introduction by 


TABLE 1.—Data on Treatment of Adults with Unilateral Acute Infection of the 
Mazillary Sinus with Microcrystals of Sulfathiazole * 








Duration of Interval 
Localizing Before 
Symptoms Sterile 
Before Washings 
Antrum Beginning Were 
Age, ——~——— Treatment, Organisms Recovered Obtained, 
Yr. Right Left Days from Washings Days ¢ 
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Streptococcus haemolyticus 

Streptococcus viridans, Staphylococcus aureus 
Escherichia coli 

Staphylococcus albus, nonhemolytic streptococcus 
Staph. aureus, Micrococcus catarrhalis 
Pneumococcus XII, Staph. albus 

Nonhemolytie streptococcus, Staph. albus 
Klebsiella pneumoniae, nonhemolytic streptococcus 
Str. viridans, Staph. albus 

Staph. albus, M. catarrhalis 

Pneumococeus XIX 

M. catarrhalis, nonhemolytic streptococcus 

E. coli, Bacillus pyocyaneus 

Str. haemolyticus 

Str. viridans, M. catarrhalis 

Str. haemolyticus, M. catarrhalis 

Str. haemolyticus 

Nonhemolytie streptococcus, M. catarrhalis 
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* Initial irrigation with physiologic solution of sodium chloride by means of a Pierce 
cannula was followed by daily instillation of microcrystals of sulfathiazole in 5 per cent 


suspension. 
t The first negative culture was followed by positive cultures in no instance. 


means of a cannula of 5 cc. of the suspension of microcryStals into the 
antrum operated on. The patient was required to lie on the involved side 
for fifteen minutes after the drug was introduced, and similar amounts 
were introduced daily for ten days. 

Certain advantages peculiar to the suspension of microcrystals were 
noted. The material could be delivered with accuracy by means of a 
small cannula without fear of obstruction of the instrument. When the 
interior of the antrum could be inspected by a nasopharyngoscope, the 
crystals were found to be adherent to the denuded wall of the sinus. 
Crystals were still in contact with the surface at the time more material 
was introduced on the following day, but at no time were thick layers 
of the drug encountered. No deleterious local reaction to the drug could 
be observed by nasopharyngoscopic examination, and there was a distinct 





TaBLE 2.—Data on Adults with Acute Infections of the Upper Respiratory Tract 
Treated with Microcrystals of Sulfanilamide in 5 Per Cent 
Suspension Locally as Drops or Spray 
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TasLe 3.—Data on Adults with Acute Infections of the Upper Respiratory Tract 
Treated by Usual Accepted Methods (Control Series) * 
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* A solution of ephedrine was applied intranasally and salicylates, codeine and atropine 
were given internally. 
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impression that the soft tissues over the sinus showed less postoperative 


edema than commonly occurs. 


Definite lessening of unpleasant odor 


and of crusting was noted. Healing appeared to occur within a shorter 


TaBLe 5.—Data on Patients Subjected to the Caldwell-Luc Operation Treated 
Postoperatively with 5 Per Cent Suspension of Micrecrystals of Sulfathiazole 








Age, 
Yr. 


27 
45 
61 
58 
22 


37 
40 


53 


60 
29 


48 
29 


44 
50 


Antrum 


(Fomeneeat ac eiaao, 
Right Left 


+ 


Condition of Sinus 


Thickened mucosa 

Polyps; pus 

Thickened mucous 
membrane 

Pus; thickened 
mucous membrane 

Polyps; pus 


Polyps; pus 

Thickened mucous 
membrane 

Pus; thickened 
mucous membrane 

Pus; polyps 

Thickened mucous 
membrane 

Pus; polyps 

Thickened mucous 
membrane 

Pus; thickened 
mucous membrane 

Pus 


Organism 


Pneumococcus; Str. haemolyticus 
Str. haemolyticus; Str. viridans 
M. catarrhalis; Staph. aureus 


Bacillus influenzae; Staph. albus; M. 
catarrhalis 

Str. haemolyticus; M. catarrhalis; Str. 
viridans 

Nonhemolytie streptococcus 

Staph. albus; B. influenzae 


M. catarrhalis; Staph. albus 


Str. viridans 

Staph. albus; B. influenzae; nonhemo- 
lytic streptococcus 

Staph. aureus 

B. influenzae; M. catarrhalis 


Pneumococcus; Str. viridans 


Staph. albus; nonhemolytic strepto- 
coccus 





TABLE 6.—Data on Patients with Acute and Chronic Suppurative Otitis Media 
Treated with 5 Per Cent Suspension of Microcrystals of Sulfathiazole 








Age, 


Case 


CBOVOoe OrmH 


Duration 
of 
Disease 


6 mo. 
4 yr. 
3 yr. 
9 mo. 
11 yr. 
10 yr. 
1l mo. 
3 yr. 
lyr. 
6 mo. 
2 yr. 
8 yr. 
lyr. 
20 yr. 


Duration 


Right Left of 


Ear Ear Treatment Result 
A. COhronic Otitis Media 


3 mo. 
3 mo. 
3 mo. 
2 mo. 
3 mo. 
4mo. 
3 mo. 
3 mo. 
3 mo. 
4 mo. 
3 mo. 
3 mo. 
1 mo. 
+ 1 mo. 


PHI +l ttl +44: : 


Acute Otitis Media (4 Minims Blown into 


3 days 
3 days 
3 days 
3 days 
3 days 


1 day 


Dry middle ear 

No improvement 

No improvement 

Complete healing of both drums 
No improvement 

Healed drum 

Improvement 

Improvement 

Healed drum or middle ear 
No improvement 
Improvement 

No improvement 

No improvement 
Improvement 


Eustachian Tube by Oatheter) 





interval, and regeneration of epithelium proceeded without granular 
irregularities so commonly associated with healing in this area. No toxic 
manifestations were noted at any time, and there was no irritation of the 
mucosa of the adjoining intranasal surfaces (table 6). 
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A 5 per cent suspension of microcrystals of sulfathiazole was 
employed in the treatment of 14 patients with chronic otitis media. 
No therapy was utilized during the periods of observation noted in 
table 6 A other than mechanical cleansing of the external canal prior 
to the daily introduction of the drug. The material was readily delivered 
to the external canal and was of a consistency which readily filled the 
canal. It was hoped that in the case of a large perforation in the tympanic 
membrane appreciable amounts of the drug might enter the middle ear. 
That this actually occurred was shown by the presence of a thin coating 
of the drug on the promontory in several instances in which large per- 
forations permitted otoscopic observations on the middle ear. 

In the absence of an adequate control series and of complete bacterio- 
logic studies, no conclusions concerning the efficacy of the drug in the 
treatment of chronic otitis media can be drawn. We were able, however, 
to demonstrate that in 2 patients the daily local use of the drug in the 
external auditory canal over a period of four months was unattended 
by gross local reactions or systemic effects. 

In the treatment of 5 patients with acute otitis media the 5 per cent 
suspension of microcrystals of sulfathiazole was introduced into the 
eustachian tube by catheter. The quantity of the drug actually delivered 
into the canal could not be determined with accuracy, but approximately 
4 minims (0.248 cc.) could be introduced before the suspension escaped 
around the catheter into the nasopharynx. Such therapeutic application 
of the drug demonstrated no striking advantages, but no deleterious 
effects occurred in the eustachian tube. As shown in table 6B, no 
patients with bilateral infection were treated. The fact that no mastoid 
infections requiring intervention were encountered in this small series 
cannot be regarded as significant. 

From these clinical observations it is clear that a suspension of the 
microcrystals of drugs of the sulfanilamide group, either in saline solu- 
tion or in an aqueous solution of paredrine hydrobromide, is effective 
in the treatment of acute infections of the upper respiratory tract, of 
acute sinus disease and, in selected cases, of chronic sinusitis and otitis 
media. The efficacy of the preparation has been remarked on by all who 
have used it. The observations indicate that the earlier in the course of 
an infection the microcrystals are used the more promptly the infection 
is controlled. In many cases when the drug was given early in the 
course of an acute infection of the upper respiratory tract the formation 
of pus was prevented, indicating that a bacteriostatic action had taken 
place. 

It seems important for complete eradication of infection to have the 
drug in contact with the infected tissue in as relatively high a concentra- 
tion and as constantly as possible. This objective is best obtained by 
using the suspension either in the form of drops or as a spray every two 
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hours. In the present group of patients there were no untoward effects 
from the concentration of the drug used. Undoubtedly there is much 
absorption from this highly vascular membrane, but in the presence of 
vasoconstrictor action the amount of absorption is reduced, with produc- 
tion of the more desirable local effect. The suspension of microcrystals 
of sulfathiazole in physiologic solution of sodium chloride will stay in 
contact with the tissue longer after displacement irrigation than the 
suspension in a solution of paredrine hydrobromide because of the shrink- 
ing action of the latter. In treatment of the acute processes in which 
displacement irrigation is not used the vasoconstrictor action is impor- 
tant. The microcrystals of sulfathiazole have been observed in the sinus 
tract as long as five days after displacement irrigation. None has been 
observed in the washings from a maxillary antrum one week after the 
preceding washing and instillation of the drug. In both young and old 
patients with diseased maxillary sinuses, as much as 8 cc. of the suspen- 
sion of microcrystals of sulfathiazole in the 1 per cent aqueous solution 
of paredrine hydrobromide has been used repeatedly in Proetz displace- 
ment irrigation as well as instillation without untoward effect. In our 
experience no other form of therapy has produced as dramatic results 
in the treatment of suppurative disease of the sinuses. In table 4, case 
36, in which the maxillary sinus had been treated by various rhinologists 
by the best accepted methods, without improvement, a completely clear 
return was obtained after weekly washing and instillation of this suspen- 
sion for seven weeks. In table 5, case 37, that of a patient with diabetes 
and bilateral chronic suppurative maxillary sinusitis, the blood sugar 
level was very high as a result of the infection in the sinus tract. As the 
result of instillation of this suspension in both maxillary sinuses at 
weekly intervals for a month, the patient has improved to such an extent 
that the blood sugar level is norma! and the sinuses will not need radical 
surgical intervention, which was originally proposed. In table 4, case 33, 
a girl with bilateral suppurative ethmoiditis of long standing super- 
imposed on nasal allergy had been treated by her family physician with 
nasal tampons of various silver preparations twice weekly for months, 
with no apparent change in her local infection. After two Proetz dis- 
placement irrigations with the suspension of microcrystalline sulfathiazole 
in 1 per cent paredrine hydrobromide at weekly intervals and the daily 
use of the preparation at home in the form of drops, the suppurative 
process stopped completely. There was no evidence of pus in her sinus 
tract, her nasal airway was much improved, and she felt better. She 
was instructed to use a vasoconstrictor alone, without the suspension of 
sulfathiazole, and one week later the infection in the ethmoid sinus 
flared up but was not as severe as when first seen. Another Proetz 
displacement irrigation with the sulfathiazole and vasoconstrictor prepa- 
ration, as well as its continued use at home, kept her sinus tract free of 
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infection over a period of two months, when she was last observed. This 
case illustrates the value and effectiveness of a bacteriostatic agent com- 
bined with a vasoconstrictor. 

In many patients who have acute sinusitis the discharge of infected 
secretions down through the nasopharynx sets up secondary pharyngitis. 
When the infection is of longer duration these secretions reach the 
larynx, trachea and bronchi and either start pulmonary complications 
or light up old pulmonary disease. In the present series of patients this 
complication of a secondary flare-up of pharyngitis, laryngitis and pul- 
monary disease was reduced to a minimum. This may be because the 
source of infection in the sinus tract was eliminated or because the 
suspension of sulfathiazole microcrystals drained down over the pharynx 
and was in direct contact with the infected secretions, thus counteracting 
its influence on the underlying tissues. These microcrystals of sulfa- 
thiazole have been observed repeatedly in the nasopharynx and in the 
laryngeal area after treatment of the sinuses. 

The absence of toxicity in this group of patients indicates the com- 
parative safety with which drugs of the sulfanilamide group can be used 
locally. Levels of sulfathiazole in the blood taken in many of the early 
cases showed a variation of from 0 to 0.66 mg. per hundred cubic 
centimeters. The latter level was observed in a patient who had 8 cc. of 
the suspension of microcrystals of sulfathiazole instilled into each maxil- 
lary sinus. In the group treated with a suspension of sulfathiazole in a 
solution of paredrine hydrobromide there was a rise in the systolic blood 
pressure of 10 to 15 points after Proetz displacement irrigation. Naso- 
graphic readings showed a uniform response to the vasoconstrictor in 
this combination, but it was delayed as compared with that to a 1 per 
cent solution of paredrine hydrobromide alone. 


USE OF MICROCRYSTALS OF THE SULFANILAMIDE DRUGS IN 
TREATMENT OF INFECTIONS OF THE 
SALIVARY DUCTS 


In 3 men, aged respectively 18, 23 and 24 years, unilateral inflammation of the 
submaxillary duct developed within an interval of ten days.. All were in the navy 
personnel and in intimate contact with many other persons; yet no cases of a 
similar infection were noted prior to or for two months after the appearance of 
these 3 cases. Edema and injection about the orifice of the duct were accompanied 
in each instance by thickening of the accessible portions of the affected duct. 
Increase in bulk of the submaxillary gland on the affected side consistently accom- 
panied the ingestion of food. Obstruction was obviously not complete. In no 
instance was fever noted. Cultures of material from the vicinity of the orifice 
of the duct revealed micro-organisms commonly regarded as normal flora of the 
mouth. A burning pain in the floor of the mouth on the affected side and a sense 
of fulness in the submaxillary gland were the only subjective symptoms. 
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Two of the 3 patients came under observation twelve and twenty-four hours. 
respectively, after the onset of symptoms. Two to 3 minims (0.124 to 0.186 cc.) 
of a suspension of microcrystals of sulfanilamide was introduced into the duct by 
means of a silver cannula. Injection of the duct was repeated twice daily for 
seventy-two hours, after which the symptoms disappeared and the edema and 
injection about the orifice of the duct subsided. No obstructive manifestations 
were observed after cessation of the treatment. 

The third patient, observed eighteen hours after the onset of symptoms, received 
2 to 3 minims of a suspension of microcrystals of sulfathiazole by a similar technic 
and at similar intervals. Forty-eight hours after treatment was initiated there was 
sufficient improvement to warrant discontinuance of the treatment. No recurrence 
in the 3 patients has occurred during the lapse of two months. 


Whether any virtue attaches to this form of therapy is questionable 
on the basis of 3 cases. It is of some significance, however, that in 
3 instances of infection of the submaxillary duct of undetermined origin 
injection of the duct with a suspension of microcrystals of sulfanilamide 
or sulfathiazole was accomplished not only without deleterious local 
reactions but with subsidence of the local inflammatory process. 


INTRODUCTION OF A FIVE PER CENT SUSPENSION OF MICRO- 
CRYSTALS OF SULFATHIAZOLE IN THE 
CONJUNCTIVAL SAC 


There had come under our observation 3 patients who had repeatedly 
noted transient conjunctivitis of one’ or both eyes prior to the onset of 
acute rhinitis. Previous measures directed toward the prevention of 
extension of the infection, once initiated in the conjunctival sac, had 
failed. All 3 patients were directed to drop 5 minims (0.3 cc.) of a 
5 per cent suspension of microcrystals of sulfathiazole in the affected 
eye or eyes twice a day for forty-eight to seventy-two hours. One 
patient, a man aged 50, was able, over a period of six months, to prevent 
the usual subsequent rhinitis by introducing the drug into the eye imme- 
diately after noting conjunctival symptoms. A woman aged 28, during 
a four month interval, aborted two attacks by similar treatment. A man 
aged 37 experienced but one attack in three months of observation, but 
in spite of similar treatment mild rhinitis developed subsequently. It is 
questionable whether extension of infection from the conjunctival sac by 
way of the nasolacrimal duct can initiate acute rhinitis ; yet all 3 patients 
insisted that such a train of events had recurred over a considerable 
period. On the basis of so few instances, there can be no conclusion as 
to the therapeutic efficacy of the drug, but some significance attaches to 
the fact that such concentrations of the drug may be employed in the 
conjunctival sac for forty-eight to seventy-two hours without producing 
irritating local effects. 
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USE OF MICROCRYSTALLINE SULFATHIAZOLE IN TREATMENT 
OF MASTOIDECTOMY 


The local application of sulfathiazole in operative fields offers some 
advantages over the similar application of sulfanilamide in that the 
former is less irritating and, in dissolving more slowly, is capable of a 
more prolonged effect. Microcrystals of drugs of the sulfanilamide group 
offer certain obvious advantages when used in suspension, not the least 
of which is the elimination of caking which follows the introduction of 
the ordinary powdered drugs. Frequently the accumulation of the 
powdered drug acts as a foreign body. The penetration of microcrystals 
in suspension permits the medicament to reach the interstices of opera- 
tively traumatized tissues inaccessible to dry powders. Since the size 
of the crystals can be controlled, it may become possible to produce 
suspensions which are subject to brownian movement, in which event 
penetration and extension of the drug would be further facilitated. 
When immediate action of the drug is desired, a mixture of micro- 
crystals of sulfathiazole and sulfanilamide insures the more immediate 
action of the sulfanilamide. 

SUMMARY 


Eighteen adult patients with unilateral acute maxillary sinusitis were 
treated by the instillation through a Pierce cannula of a 5 per cent 
suspension of microcrystals of sulfathiazole in physiologic solution of 


sodium chloride. The sinusitis subsided in from one to eight days after 
the therapy was started, with an average duration of three days. 

Twenty-seven patients with acute infections of the upper respiratory 
tract were treated with a 5 per cent suspension of microcrystals of 
sulfanilamide within twenty-four hours after the onset. A control series 
of 22 patients were treated with the ordinary therapeutic measures. In 
the group treated with the microcrystals of sulfanilamide complications 
were fewer and the incidence o: bronchitis was unusually low. Further 
experience in the use of the drug will be necessary to determine whether 
the shorter duration of the infection will prove to be of advantage in 
the absence of a sufficient period for immunologic response to develop. 
Reinfection may occur in a shorter time. There was subjective relief 
of nasal obstruction in the majority of these patients. 

Fifty-two patients with acute and chronic sinusitis were treated with 
a 5 per cent suspension of microcrystals of sulfathiazole suspended in 
1 per cent aqueous solution of paredrine hydrobromide. This suspension 
was used in the form of drops, spray, Proetz displacement irrigations 
and intrasinal instillation, with uniformly good results. No untoward 
effects were noted, and many of the long-standing conditions with foul- 
smelling disci: --e were completely cleared up with this therapy. 
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Fourteen patients with chronic maxillary sinusitis were operated o: 
by the Caldwell-Luc technic and were treated postoperatively by the instil- 
lation of a 5 per cent suspension of microcrystals of sulfathiazole daily. 
There was minimal postoperative swelling of the soft tissues over the 
sinus ; healing was rapid, and unpleasant odor and crusting were almost 
completely eliminated. 

Fourteen patients with chronic suppurative otitis media and 5 patients 
with acute suppurative otitis media were treated with a 5 per cent sus- 
pension of microcrystals of sulfathiazole, with satisfactory results. No 
conclusions are possible on the basis of this small group, but further 
experimental and clinical observations are indicated. 

The local application of the microcrystals of drugs of the sulfanilamide 
group in the operative field in mastoidectomies and in extensive oper- 
ations on the sinuses has some advantages over other preparations 
because of the physical properties aforementioned. The microcrystals 
of sulfathiazole can be used in the conjunctival sac, as well as in the 
salivary ducts, without deleterious effect. 


U. S. S. Solace, Postmaster, San Francisco. 





CHONDROMA OF THE LARYNX 


REPORT OF TWO CASES IN WHICH LARYNGOFISSURE 
WAS EMPLOYED 


E. TRIBLE GATEWOOD, M.D. 
RICHMOND, VA. 


The first description of chondroma of the larynx was made by 
Heusinger ? in 1822, and the first complete study, of 27 recorded cases, 
by Alexander? in 1900. Moore* reviewed the cases reported in the 
literature from this date to 1925 and added 35 cases, bringing the total 
number up to 62. Clerf* reported 1 case before the American Laryngo- 
logical Association and reviewed 6 others which were recorded between 
1925 and 1929. In 1932 Figi® reported 6 cases which had been studied 
at the Mayo Clinic. He said that thesé, with 2 other recorded cases, 
made a total of 77. Then, in 1941, Orton ° reported 1 case and reviewed 
the literature up to date. In his bibliography he referred to 4 additional 
cases, which included 1 reported by Graham in 1934, 2 by Tobeck in 
1939 and 1 by Equen and associates in 1940. So far as I am able to 
determine, the case of supraglottic chondroma recently reported by 
Holinger and Matkin’ brings the literature up to date, with a total of 
83 cases. 

Semon § in 1889, in his statistical tables listing 10,747 benign growths 
of the larynx, did not mention a single case of chondroma. Jackson 


From the Department of Otolaryngology, the Medical College of Virginia. 

Read at the Sixty-Fourth Annual Meeting of the American Laryngological 
Association, Atlantic City, N. J., May 27, 1942. 

1. Heusinger, C. F.: System der Histologie, Eisenach, J. F. Barecke, 1822, p. 91. 

2. Alexander, A.: Die Knorpelgeschwiilste des Kehlkopfes (Ecchondrosen, 
Exostosen, Ecchondrome, Chondrome, Enchondrome), Arch. f. Laryng. u. Rhin. 10: 
181-254, 1900. 

3. Moore, I.: Cartilaginous Tumors of the Larynx, J. Laryng. & Otol. 40:9-14 
(Jan.) ; 84-109 (Feb.) ; 145-164 (March) 1925. 

4. Clerf, L. H.: Chondroma of the Larynx, Arch. Otolaryng. 10:241-247 
(Sept.) 1929. 

5. Figi, F. A.: Chondroma of the Larynx: Report of Six Cases, Ann. Otol., 
Rhin. & Laryng. 41:369-386 (June) 1932. 

6. Orton, H. B.: Chondroma of the Larynx: Report of Case, Ann. Otol., Rhin. 
& Laryng. 50:715-721 (Sept.) 1941. 

7. Holinger, P. H., and Matzkin, L. L.: Chondroma of the Larynx, Arch. 
Otolaryng. 35:640-645 (April) 1942. 

8. Semon, F., cited by Moore.® 
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and Jackson ® stated that cartilaginous tumors are rare in the larynx as 
compared with their incidence in other regions of the body. 

From the foregoing statements and the fact that every one writing on 
this disease emphasizes its rarity, the lesion would seem to be exceed- 
ingly infrequent or else seldom recognized. However, in stressing this 
point, one also appreciates the difficulties that exist in the diagnosis of 
chondroma of the subglottic region. A circumscribed lesion in this 
region is usually not detected by routine examination. Hoarseness may 
be absent, and dyspnea of this origin may appear like asthma to the 
inexperienced observer. Autopsy is chiefly directed toward the organs 
that are suspected of causing death, and I question whether one autopsy 
in a hundred ever includes examination of the larynx. A slow-growing 
lesion in this region could well be present but silent prior to death from 
other causes. Thomson *° reported a case of subglottic chondroma which 
he observed for eight years before operation. Virchow stated that a 
genuine enchondroma requires twenty to thirty years. of growth before 
ossification occurs. These factors being considered, it is not difficult 
to reason how this lesion may’ exist unrecognized until it has advanced 
to a crucial stage. 

Chondroma, of course, is not always subglottic and attached to the 
inner cricoid plate. Some chondromas originate from the epiglottis; 
a few spring from the arytenoid cartilages, and many take root from the 


inner and outer walls of the thyroid cartilage. Yet the large majority 
occur on the cricoid plate and develop in an obscure manner. 


ETIOLOGY 


Although many theories have been advanced to explain the develop- 
ment of chondroma of the larynx, the actual cause is so far undetermined. 
Age, sex and ossification seem to be factors. Women are less liable 
to the disease than men, the ratio being 1:10. Taylor*? has shown 
that ossification of the laryngeal cartilages begins later and advances 
more slowly in women than in men. The period of existence of a 
chondroma usually corresponds to the latter decades of life. 

Virchow’s ** histologic subdivision of chondroma is_ generally 
accepted, but it is questionable whether it can be applied to cartilaginous 


9. Jackson, C., and Jackson, C. L.: Cancer of the Larynx, Philadelphia, W. B. 
Saunders Company, 1939. 

10. Thomson, St. C.: Ecchondrosis of the Larynx: Records of Two Cases 
Successfully Treated by Laryngo-Fissure, J. Laryng. & Otol. 40:1-8 (Jan.) 1925. 

11. Taylor, H. M.: Ossification ofthe Cartilages of the Larynx and Its Rela- 
tionship to Some Types of Laryngeal Disease, Ann. Otol., Rhin. & Laryng. 44:611- 
625 (Sept.) 1935. 

12. Virchow, R.: Die krankhaften Geschwiilste, Berlin, August Hirschwald, 
1863, vol. 1, p. 442. 
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growths of the larynx, for it is stated that ecchondroma arises only from 
tissue in which cartilage is normally present, whereas enchondroma, 
the more progressive type of cartilaginous tumor, is observed to originate 
only from tissue in which cartilage in not normally present. The most 
common mixed cartilaginous growth of the larynx which one is called 
on to treat is the osteochondroma, and this gradually emerges from 
the simple ecchondroma. 
SYMPTOMS 

As the symptoms of laryngeal chondroma are usually insidious and 
sometimes atypical in development, patients may easily receive mis- 
directed treatment before its true nature is determined. Case 2 herein 
reported, in which the patient received 6,800 r on the assumption that 
an inoperable malignant growth was responsible for the dyspnea, empha- 
sizes this point. Of course the local symptoms are entirely dependent 
on the position and size of the growth, and it is superfluous for me to 
rehearse these symptoms in detail. However, those who have an unusual 
interest in laryngeal lesions find these features most fascinating. Chon- 
droma attached to the other walls of the thyroid is easily diagnosed, 
and it may manifest few, if any, subjective symptoms until encroach- 
ment on the interior of the larynx is present. Chondroma located below 
the cords is insidious, because it may be entirely silent until some inter- 
current disease or condition appears that creates a change in the laryn- 
geal tissues to cause urgent symptoms. To emphasize this point I have 
in mind a case, in which a chondroma involved the lumen of the trachea 
adjacent to the cricoid cartilage. The patient was an athletic director 
aged 27, who had been entirely well and free of any respiratory symptoms 
until one day, while participating in athletics, he had an attack of dyspnea, 
which did not subside with rest. He consulted a physician and was given 
morphine; on the assumption that the dyspnea was caused by asthma, 
the administration of morphine was repeated during the afternoon, and 
when I saw the patient, at 7 p. m., the need of a tracheotomy was urgent. 
No form of anesthesia was necessary for this procedure. It would be 
interesting to know why sustained dyspnea should have developed in 
this case prior to the effect of morphine. What peculiar phenomenon 
could have arisen in this case to cause a silent lesion suddenly to 
manifest symptoms? At any rate, the incident illustrates the peculiar 
intolerance the laryngeal mechanism may assume under certain conditions. 

Hoarseness may be constant or intermittent and may vary from the 
slightest degree to an inaudible whisper. A chondroma which involves 
the cricoid plate, the arytenoid cartilages or the epiglottis rarely causes 
hoarseness alone, while a similar lesion of the inner thyroid cartilage 
may give rise to early hoarseness. Dyspnea may be the initial symptom 
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if the lesion is subglottic, whereas a supraglottic lesion or one adjacent 
to the esophagus may first interefere with the mechanism of swallowing. 
Cough was not a symptom in either of our cases. Stridor is frequently 
late, though it may develop early if inflammatory changes occur. When 
this happens, it is usually sudden in onset, and emergency tracheotomy 
is required. Pain may occur with large extrinsic growths and be accen- 
tuated by swallowing. 
DIAGNOSIS 


It is unnecessary to emphasize signs of laryngeal lesions; yet, as 
pointed out by Thomson, the difficulties in the diagnosis of chondroma 
are largely due to three factors: (1) The tumor is seldom encountered, 
and individual experience is limited; (2) it is chiefly subglottic, and all 
are aware of the hazards in diagnosing growths in this region, and (3) 
while this type of growth is essentially benign, it may simulate carcinoma. 
A diagnosis based on physical findings is only presumptive in most 
cases. Palpation can be helpful only in cases of extrinsic or advanced 
chondroma unless direct laryngoscopy is done and the intrinsic mass 
can be felt with an instrument. With the exception of a calcified malig- 
nant growth, there is little possibility that another lesion will create 
this characteristic resistance, as the mucosal covering is usually thin 
and free from inflammatory changes. Inspection with a mirror cannot 
be depended on; the lesion is frequently so low that it may not be seen 
through the glottis. Figi spoke of recognizing a chondroma by passing 
a small mirror through a tracheotomy opening, which was made to 
relieve dyspnea. Certain patients show impairment of the cord; this 
may be the first clue to diagnosis in the early stage. A growth which 
involves the thyroid cartilage affects the cords more frequently than a 
neoplasm of the subglottic region. 

Roentgenograms are most helpful in outlining the lesion and should 
be made before direct laryngoscopy and biopsy are attempted. If proper 
penetration is used, calcification of the lesion is unnecessary for delinea- 
tion of subglottic tumors, though oftentimes necessary for those located 
elsewhere in the larynx. Tomograms may give additional information 
in the event conventional roentgenograms are negative. Biopsy is always 
essential for confirmation and differential diagnosis. Thomson, Orton 
and others have reported unusual cases of epithelioma which was mistaken 
for chondroma. Excision of a specimen may be extremely difficult 
because of the hardness of the tumor. 


REPORT OF CASES 


Case 1.—Mrs. D., white, aged 63, was referred by Dr. Karl S. Blackwell on Oct. 
4, 1940, with the complaint of hoarseness. 

She stated that her father and grandmother died of cancer. With the exception 
of typhoid fever, appendicitis and gallbladder disease, she had had good health. 
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Her present symptom of hoarseness began two and a half years ago, after a cold. 
For the past year she had been troubled with wheezing and dyspnea on exertion. She 
had no stridor, cough or dysphagia. On palpation of the neck the thyroid cartilage 
appeared prominent and hard. 

Mirror examination showed limited motion of both cords, and the arytenoid 
cartilages were tilted forward, with distinct backward bulging of the framework ; no 
growth could be seen interiorly, nor were there any inflammatory changes. 
Roentgenograms of the neck showed a large calcified larynx and narrowing of the 














Fig. 1 (case 1).—Lateral view of laryngeal growth before operation. 


airway, suggesting a posterior growth. Direct laryngoscopic examination corrobo- 
rated the mirror findings and revealed, in addition, an oval mass protruding from 
the posterior wall below the vocal cords. Palpation of this growth with biopsy 
forceps met with solid resistance. Examination of the specimen removed indicated 
osteochondroma. 

Laryngectomy was considered, owing to the large amount of laryngeal invasion. 
Yet laryngofissure was favored because the patient was somewhat feeble and over- 
weight. Tracheotomy was first done, and the growth was removed later by 
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laryngofissure. The interior of the larynx was crowded with a solitary and sessile 
growth, originating from the cricoid plate. The entire framework was rigid and 
somewhat hypertrophied, simulating an advanced calcified condition. This, as can he 
noted from the roentgenogram, extended into the upper tracheal rings. The growth 














Fig. 2 (case 1).—Gross appearance of the lesion after removal. 











Fig. 3 (case 1).—Photomicrograph, showing typical cartilaginous cells and 
osteoid tissue. 


was hard and firm, though it peeled from the original structures with little difficulty. 
The cords were not disturbed, and the wound was closed. The tracheotomy tube 
was left in situ for a few days. When the patient left the hospital she was free 
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from dyspnea, but her hoarseness was unchanged. Examinations six and twelve 
months later showed that the supraglottic contour was unchanged and there was still 
some impaired movement of the cords. Roentgenograms did not indicate any recur- 
rence of growth. Breathing was normal, and speech was changed from a whisper 
to a low, rough voice. It is assumed that the laryngeal framework will remain 
distorted, though the soft tissue function may continue to improve. Further observa- 
tion is desired to determine the final results. 














Fig. 4 (case 1).—Lateral view of the larynx after operation. 


Case 2.—A. T., a man aged 61, was admitted to the outpatient service of the 
Medical College of Virginia Hospital on Jan. 13, 1941. 

The patient stated that four years before he began to have trouble in breathing on 
climbing steps. Two years later his breathing had become increasingly difficult, and 
wheezing was manifested on exertion. After the third year hoarseness and loss of 
weight occurred. These symptoms increased in severity, and a tracheotomy was done 
in July 1940. Between this time and his admission to the outpatient clinic in 
January 1941 he had received a series of roentgen treatments. Examination of the 
throat at this time showed the thyroid cartilage to be hard, fixed and prominent, with 
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a leathery feel of the skin. The patient could breathe only by the aid of a trache- 
otomy tube. Indirect inspection of the larynx showed the right cord to be immovable 
and the arytenoid cartilage enlarged and infiltrated. No growth or ulceration 
was noted. , 

Roentgenograms of the neck indicated a mass in the subglottic portion of the 
larynx. The patient was admitted to the hospital, and direct inspection with the 
Jackson anterior commissure laryngoscope revealed a large growth below the cords, 
filling two thirds of its lumen. Biopsy at this time showed chondroma. 

On January 21 laryngofissure was done; after exposing the interior of the larynx, 
an irregular type of growth, nearly filling the cavity, was seen. This originated from 











Fig. 5 (case 2).—Preoperative view of the subglottic growth. 


the cricoid plate and invaded the lower portion of the right thyroid cartilage. The 
interior of the tumor was friable and presented “sago” characteristics, as described 
by Waggett.?* Inflammatory changes were present in the adjacent tissues, and con- 
siderable bleeding was encountered. After removal of the growth the inner surface 
was rough and irregular. 

The patient made a temporary recovery. However, his breathing never justified 
removing the tracheotomy tube. Several weeks later a small fistula developed at the 
upper midline incision. The right vocal cord remained stationary, and the arytenoid 
cartilage and the epiglottis were greatly infiltrated. After waiting several weeks 
dilatations were made, with only temporary benefit. A secondary operation was 


13. Waggett, E. B.: Chondroma of the Cricoid Cartilage of the Larynx, J. 
Laryng. & Otol. 40:27 (Jan.) 1925. 
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Fig. 6 (case 2).—Portions of the growth removed, showing “sago” consistency. 














Fig. 7 (case 2).—Postoperative view of the larynx. 
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decided on, and when the interior of the larynx was exposed a portion of the right 
thyroid cartilage was observed to be semidetached and necrotic. Whether this 
necrosis was the result of the numerous roentgen treatments, such as has been 
frequently described in the literature, or of something else, I do not know. However, 
since its removal the patient has dispensed with the tracheal tube and has been 
well. Further examinations of this patient will be made at intervals. 


TREATMENT 


The management of laryngeal chondroma depends on the location and 
extent of the growth. When the lesion is extensive and invasive a total 
laryngectomy may be preferable. However, when feasible, this pro- 
cedure should be carried out as a last resort, as it is better to give 
laryngofissure an opportunity, even though there is considerable doubt 
of its success, for chondroma is a lesion which will tolerate a secondary 
operation with little difficulty. 

Laryngofissure, then, is the operation of choice. It is extremely 
successful in those cases in which the lesion is circumscribed and attached 
to the inner surface of the cricoid plate. In many instances, prior to the 
diagnosis, a lesion in this position has necessitated an emergency trache- 
otomy, and in this event it is usually better to maintain the tube in 
situ for a few days after removal of the growth. In the event of post- 
operative hemorrhage, the wound can be opened and packed with less 
confusion. The tube also relieves the patient of anxiety and respiratory 
distress, which occasionally occurs as a result of swelling or gradual 
accumulation of clots. 

Direct laryngoscopy may be used in removing the lesions in the 
event it is confined to the epiglottis or to the arytenoid cartilage, but 
for tumors in locations other than these the usefulness of this method 
is doubtful. Complete eradication of the growth should be obtained 
when possible, and there are instances in which the tumor may be 
uniquely shelled from its encapsulated bed. It is thought by most 
observers that this type of lesion rarely recurs—especially when there 
appears a distinct line of separation between the growth and the original 
tissue. Virchow classified this type as ecchondroma and stated that 
it was unnecessary to remove the adjoining cartilage. He further stated, 
however, that one should dispose of the theory that all ecchondromas 
are benign and advised that they be extirpated as soon and as com- 
pletely as possible. 

Radium and roentgen rays can hardly be expected to be of value in 
treating this type of structure, because the uninvolved laryngeal frame- 
work is not essentially unlike chondroma. New and Erich * used radium 
in 1 or 2 cases, with little or no benefit. 


14. New, G. B., and Erich, J. B.: Benign Tumors of the Larynx: Study of 
Seven Hundred and Twenty-Two Cases, Arch. Otolaryng. 28:841-910 (Dec.) 
1938. 








GATEWOOD—CHONDROMA OF LARYNX 197 


COMMENT 


Roentgen examination of patients with unexplained symptoms refer- 
able to the throat may disclose early chondroma, whereas lesions of the 
soft tissues are not visualized. Because of its insidious nature and slow 
growth chondroma may exist in the subglottic portion of the larynx 
for years undetected. However, during this latent period serious symp- 
toms may suddenly be precipitated when some trivial change affects 
the larynx. 

It would seem from a review of the recorded cases that a large per- 
centage of chondromas of the larynx are not encountered by the laryngol- 
ogist until an urgent tracheotomy is needed or until the growth has 
advanced to a stage at which total laryngectomy is required. 


800 Professional Building. 





ELONGATED STYLOID PROCESS 


A CAUSE OF GLOSSOPHARYNGEAL NEURALGIA 


L. H. LOESER, M.D. 
AND 


E. P. CARDWELL, M.D. 
NEWARK, N. J. 


The diagnosis and treatment of neuralgias of the face, head and neck 
form one of the most difficult clinical problems. It is likely that the 
neuralgias constitute a symptom complex of multiple origin. We wish 
to call attention to the fact that a form of neuralgia closely resembling 
the glossopharyngeal type can be caused by an abnormal elongation of the 
styloid process and that the pain can be relieved by operative intervention. 

Glossopharyngeal pain has been of interest to us for some time. In 
past years we have encountered 5 cases in which glossopharyngeal pain 
occurred in the presence of an elongated styloid process. Operation was 
refused in each of these cases, however, and conclusive proof of the 
correlation was lacking until the patient whose case is to be reported 
came under observation. 

A review of the literature reveals a limited amount of material on 
this subject. Weinlechner observed a case in 1872 (reported by 
Eagle’). Stirling * reported 2 cases, in neither of which operation was 
performed. Thigpen* reported 3 cases, in each of which the patient 
complained of pain radiating from the neck to the shoulder. All 3 
patients were relieved by operation. Fritz * reported a series of 9 cases 
with varying symptoms and reviewed 2 cases previously reported by 
Eagle. In case 8 reported by Fritz,* after tonsillectomy pain was 
experienced in the right side of the throat, radiating to the ear and the 
tip of the mastoid, the case resembling in this respect the one to be 
reported by us. In Eagle’s* first case, which also followed tonsillectomy, 


1. Eagle, W. W.: Elongated Styloid Processes: A Report of Two Cases, 
Arch. Otolaryng. 25:584 (May) 1937. 

2. Stirling, A. W.: On Bony Growths Invading the Tonsil, J. A. M. A. 27: 
734 (Oct. 3) 1896. 

3. Thigpen, C. A.: The Styloid Process, Tr. Am. Laryng., Rhin. & Otol. 
Soc. 38:408, 1932. 

4, Fritz, M.: Elongated Styloid Process: A Cause of Obscure Throat 
Symptoms, Arch. Otolaryng. 31:911 (June) 1940. 
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pain was present in the throat and ear as well. In these postoperative 
cases the scarring which followed tonsillectomy was undoubtedly a con- 
tributory cause of the symptoms. In both these cases relief was obtained 
by resection of the styloid process through the tonsillar fossa. 

It is not rare to find an elongated styloid process during tonsillec- 
tomy. In such cases there are usually no symptoms and the elongation 
of the process is discovered by the palpating finger. We have noted the 
condition in children as well as in adults. Occasionally patients complain 
of vague pain in the throat; a few have more severe pain along glosso- 
pharyngeal pathways. 

The following case is reported as an example of elongated styloid 
process associated with severe pain. 


REPORT OF A _ CASE 


History.—E. J., aged 39, presented herself on Sept. 23, 1937, with the following 
history: Four years previously she first noted pain in the left eye. About a year 
later the pain began to involve the left cheek and the left side of the forehead 
and subsequently radiated into the mastoid region and toward the neck and 
shoulder. Several teeth were extracted, without relief. The pain appeared to be 
aggravated by change in the weather. Occasionally the pain was severe and at 
other times consisted only of a pressing sensation deep in the bone of the cheek, 
forehead and ear. The past history was without significance, except for the 
development of a mild degree of choroiditis in the left eye about four years prior 
to examination. She had had a mild trauma to the back of the neck at about 
the same time, but did not know whether the onset of pain preceded or followed 
the trauma. 

Examination—The following signs were disclosed: The patient had choroiditis 
in the region of the macula of the left eye, with a small central scotoma. 
Neurologic examination otherwise revealed nothing abnormal. The patient appeared 
to be extremely sensitive to palpation over the left tonsil. Lateral pharyngeal 
palpation disclosed resistance in the region of the tonsils, which was believed to 
be the styloid processes. Pressure over the left tonsil caused a neuralgic type 
of pain, entirely similar to that of which the patient complained. Pressure on 
the right tonsil did not cause pain. Roentgenograms taken at this time showed 
a greatly elongated styloid process on each side. The position of the styloid 
process indicated that the tip was in close apposition to the tonsillar fossa. 

Operation—On Jan. 31, 1938 the patient was admitted to the Newark Eye 
and Ear Infirmary. With general anesthesia, an external incision was made 
from a point posterior to the angle of the jaw along the anterior border of the 
sternocleidomastoid muscle, and a second incision, below the angle of the jaw, 
similar to Mosher’s incision. The styloid process was exposed and removed with 
a rongeur. The patient complained of soreness in the operative area for several 


days. She was discharged from the hospital three days after operation, at which 
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time she was practically free of pain. She remained free of pain on the left side 
thereafter. 

Course-—The patient was seen in January 1940 because of pain in the right 
side of the head. The pain appeared to radiate from the region behind the right 
jaw, behind the right ear, and extended both to the top of the head and into the 
occipital area and toward the shoulder. The pain was, in general, similar to that 
which she had experiénced on the left side. She was admitted to the Newark 
Eye and Ear Infirmary on February 9. In an operation similar to the preceding 
one, the right styloid process was removed. The patient made an uneventful 
recovery. Her neuralgia disappeared immediately after the operation, and to 
date she has had no further symptoms. 











Fig. 1—The elongated styloid process is seen near the center of the roent- 
genogram, below and medial to the mastoid process and between the mandible and 
the vertebral column, as visualized through the face. 


COMMENT 


The operation for removal of the styloid process is a clean surgical 
procedure when the external approach is used. The same incision is 
used as for exposure of the internal carotid artery. In this case, a 
secondary incision carried forward at an angle from the usual incision 
along the anterior border of the sternocleidomastoid muscle gives free 
access to the deep structures medial to the angle of the jaw and permits 
reflection upward of the fascia of the parotid gland. The deep fascia 
is separated in a medial direction by blunt dissection, and the structures in 
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the carotid sheath are displaced posteriorly. The long styloid process 
is then easily palpated and exposed. The fascia and muscular attach- 
ments are stripped from the process, and the necessary amount of bone 
is removed with a rongeur. (It is usual to remove 2 or 3 cm.) 

A study of the anatomy of this region reveals the probable explana- 
tion for the syndrome. A long styloid process forms the fixed blade of a 
double shearing motion because of its position between the prominent 
lateral process of the atlas and the angle of the mandible. Rotation of 
the head or opening of the jaw may be a mechanical cause of irritation 
of the adjacent glossopharyngeal nerve. This nerve, from a short 
distance below its exit until it enters the lingual musculature,’ is in 


Fig. 2.—Drawings showing relation of the elongated styloid process to neighbor- 
ing structures. 


intimate relation with the styloid process and its attachments. Varia- 
tions occur in the shape of the jaw and the length and position of the 
lateral process of the atlas with relation to the long styloid process. 
These variations may determine the presence or absence of clinical 
symptoms. Another factor which may be of importance is the presence 
or absence of articulations in the styloid process. There are occasionally 
three segments in the elongated process. The cases in which symptoms 
have been present have in our experience been those without articu- 
lations. 


5. For a comprehensive description of the anatomy and anomalies of the styloid 
process, see Dwight, T.: Stylohyoid Ossification, Ann. Surg. 46:721, 1907. 
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Photographically, it is difficult to demonstrate the relations of the 
styloid process to the jaw and to the lateral processes of the vertebra, 
chiefly because of inability to show motion, as well as lack of binocular 
visualization. The accompanying drawings give an idea of the 
relationship. 

SUMMARY AND CONCLUSIONS 


An elongated styloid process is frequently observed and is usually 
without symptoms. 

An abnormally long styloid process may occasionally cause mild 
degrees of pain, restricted to the pharynx in the region of the tonsil. 

An elongated styloid process occasionally gives rise to a form of 
neuralgia following the distribution of the glossopharyngeal nerve. The 
pain is referred to the malar bone, the tonsillar region, the ear and the 
mastoid tip and often radiates downward into the neck and toward 
the shoulder. Palpation over the tonsillar fossa gives rise to pain, 
simulating the neuralgia complained of by the patient. The elongation 
of the styloid process is visible in the roentgenogram. 

Illustrations demonstrate how an elongated styloid process acts as a 
mechanical cause of glossopharyngeal neuralgia. 

A case is presented illustrating glossopharyngeal neuralgia arising 
from an elongated styloid process and relieved by operation. 


47 Central Avenue. 
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It is a common observation that benign tumors of the esophagus 
are of rare occurrence. In 1933 Patterson’ was able to assemble only 
63 cases from the world’s literature, and since that time case reporis 
have been few and scattered. The actual rate of occurrence may be 
slightly higher than the figures indicate. Benign tumors often are 
asymptomatic and are encountered accidentally at autopsy. Since a 
“routine” autopsy often does not include thorough examination of the 
esophagus, it must be presumed that a certain percentage of such tumors 
are never discovered. 

Within the group of benign neoplasms, those tumors which are 
grossly polypoid or pedunculated appear to be of somewhat greater 
interest and importance than the others. To judge from the literature, 
they account for slightly more than one third of all benign lesions. 
Exception might be taken to any classification of tumors based on size 
and shape alone. It is true that many benign esophageal tumors are 
more or less polypoid. The grossly pedunculated tumors, however, 
(those 7 cm. or more in length) have certain characteristics in common 
which make them worthy of study. In all, 25 cases of such tumors 
were found to have been reported previously; 1 case will be presented 
here. Unfortunately, descriptions of several of the cases were extremely 
sketchy. In the foreign literature particularly, cases were mentioned by 
authors without reference to an original communication, if indeed any 
existed. These, of course, could not be verified. 


REPORT OF A CASE 


History.—I. L., a white man aged 70, entered the urologic service of the San 
Joaquin General Hospital. After cystoscopic examination he vomited repeatedly 


From the Thoracic Surgery Service of San Joaquin General Hospital, Stock- 
ton, Calif., and Bret Harte Sanatorium, Murphys, California. 
1. Patterson, E. J.: Benign Neoplasms of the Esophagus, Pennsylvania M. J. 


36:244 (Jan.) 1933. 
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Fig. 1—Photograph of patient, showing regurgitated polyp. A suture has 
been placed in the distal end to aid in manipulation. 
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Fig. 2.—The tumor has been sectioned longitudinally. There was a shrinkage 
of 2 cm. from fixation. The intact mucosa is slightly curled over along the 
edge of the cut surface. Note the boggy appearance of the deeper tissues. 
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for several hours, during which time a sausage-shaped tumor appeared in his 
mouth. The mass had first appeared ten years before, after a vomiting spell. 
At that time he had attempted to remove it manually, but tugging caused him to 
lose his breath. After some manipulation he swallowed the tumor. Five years 
later he regurgitated the polyp a second time, and again one year prior to entrance 
to the hospital. With each regurgitation he noted difficulty in breathing, and on 
the last occasion, one year ago, he nearly “choked to death.” During the entire 
ten years there were vague symptoms associated with the tumor, but the patient 

















Fig. 3—Fibroepithelial polyp (see text). > 300. 


never sought medical advice. It is interesting to note that much of the clinical 
history was not completed until after extirpation of the tumor. The relief expe- 
rienced then focused the patient’s attention on certain difficulties which he had 
had prior to operation. There were moderate dysphagia, a feeling of fulness in 
the throat and upper portion of the thorax and an almost constant desire to belch. 
It was necessary to swallow food in small quantities or temporary blockage would 
result. Finally, the patient was troubled with intermittent asthmatoid breathing 
and nonproductive cough. 

Examination—aAn insensitive, tapered mass protruded approximately 6 cm. 
beyond the lower incisor teeth (fig. 1). The tumor was uniformly soft, and its 
color was the normal pink of mucous membrane. Roentgenograms of the chest 
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showed slight emphysema. Unfortunately, no barium sulfate studies of the esopha- 
gus were made before operation. 

Esophagoscopy was performed after the tumor had been reswallowed. Only 
slight dilatation of the esophagus was apparent. The pedicle could not be identified, 
nor could the tumor be differentiated from the esophageal wall. In explanation, 
the dilatation was greater than was visualized endoscopically (fig. 4, postoperative 
roentgenogram). The tumor filled the dilated area, with both pedicle and body 
hidden by mucosal folds. After esophagoscopy the tumor was regurgitated and a 
suture placed in the distal end for better control. 











Fig. 4.—Postoperative roentgenogram (left posterior oblique projection) taken 
after ingestion of barium sulfate. In the middle third the esophagus is irregu- 
larly dilated, with a ragged outline extending away from the main channel of 
the barium. This irregularity is probably a permanent result of the long-continued 
presence of the pedunculated tumor. 


Operation—On Sept. 18, 1940 the polyp was extirpated through an esopha- 
geal speculum, 2 per cent pontocaine hydrochloride being employed for topical 
anesthesia. The pedicle was attached approximately 2.5 cm. below the level of 
the arytenoid cartilages and just to the right of the midline posteriorly. With the 
“extubal” method of Jackson, the tumor was retracted slightly forward. A few 
blood vessels were visible in the pedicle. By means of the special high frequency 
endoscopic cautery electrode designed by one of us (P. C. S.) the pedicle was 
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coagulated at its base, care being taken that the coagulation did not involve the 
mucosa of the esophagus proper. The tumor was then removed nearly flush 
with the esophageal wall, using a tonsil snare with a special long tube. Slight 
oozing was controlled with the angle ball tip of the high frequency cautery. 

There was no undue postoperative distress. Soft food was taken on the second 
day after operation, and the patient was discharged on the fifth. 


Gross Examination.—The tumor was 18 cm. in length and 2 cm. in diameter 
at the bulbous end. It tapered gradually to its point of attachment, which was 
a narrow pedicle less than 5 mm. in length (fig. 2). The polyp was entirely 
covered with mucosa, which was seen to be everywhere intact. On sectioning 
the tumor longitudinally the tissues appeared edematous, congested and without 
recognizable structure. 

Microscopic Examination (Dr. Paul Michael, Oakland, Calif.)—‘“The epi- 
thelium was squamous in type; it was moderately thickened and showed edema 
and acanthosis. No ulcers were seen. The basement membrane was preserved. 
The underlying tissue was fibrous and edematous and was undergoing myxoma- 
tous degeneration. There was a rich cellular infiltration in and beneath the epi- 
thelium, containing approximately 15 per cent eosinophils. The vascular channels 
were engorged. In the center of the structure were many fat cells, not charac- 
teristically neoplastic.” 

The impression was that of fibroepithelial polyp. 

Outcome.—The patient returned at our request nine months after removal of 
the tumor. He had lost the feeling of fulness and said he felt as though “a load 
had been removed from inside his chest.” There was no further desire to belch 
excessively. Dysphagia was greatly diminished. He was able to swallow without 
any sensation of stoppage. The “asthma” was greatly improved. In this connec- 


tion, we believe that by its long presence the tumor was responsible for chronic 
tracheobronchial irritation, resulting in atypical asthma. Examination showed the 
hypopharynx to be essentially normal. A small area of scarring was seen in 
the mucosa at the site of removal. Barium sulfate studies of the esophagus 
revealed, however, considerable permanent damage (fig. 4). 


COMMENT 


In this group of patients with benign pedunculated tumors, men of 
moderately advanced years predominated. Of 17 patients for whom 
information was given, 16 were men. Of these, 14 were from 40 to 
76 years of age and 2 were 26 and 29 years old, respectively. The 
woman was 50 years of age. The high percentage of males cannot be 
explained. 

The tumors were located predominantly in the upper fourth of the 
esophagus. In 14 of 18 cases in which a location was stated the tumor 
was at or above the level of the cricoid cartilage. In the other 4 cases 
the level was given as near the aortic knob. It is entirely possible that 
origin above the cricoid cartilage has considerable bearing on the forma- 
tion of grossly pedunculated tumors. The walls of the upper portion 
of the esophagus are thin and are habitually approximated by tonic 
muscular contraction. Powerful peristaltic action is developed by the 
middle and inferior pharyngeal constrictor muscles. It is usually stated 
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that a small nodular growth or a weakened fold of esophageal mucosa 
may in time become polypoid by the milking action of peristalsis. Of 
course, such action is much greater in the upper portion of the esophagus. 
The increased laxness of tissues in older persons may, in part, explain 
the more frequent occurrence of these tumors in the later years of life. 
Minski? studied a number of polypoid esophageal tumors and found 
that the midline anteriorly or posteriorly of the upper portion of the 
esophagus was a frequent site of origin. He suggested that a develop- 
mental anomaly of one of the branchial arches could well explain the 
presence of polypoid tumors in this location. Minski’s views have been 
supported by Breganzato.* 

The pathologic classification of pedunculated tumors of the esophagus 
has included lipoma, myxoma and fibroma. Fibroma and myxofibroma, 
especially, cannot be readily differentiated histologically from the tumor 
in our case, a fibroepithelial polyp. The question may be raised whether 
all these tumors are truly neoplastic. There is evidence that many are 
“inflammatory” and have become clinically important because of the 
accident of site of origin and subsequent pedunculated nature. With 
the possible exception of lipoma none of the obviously neoplastic benign 
growths, such as hemangioma, adenoma and myoma, are described 
among the grossly pedunculated tumors. Malignant degeneration occur- 
ring in a polyp has been reported in at least 2 cases: “sarcomatous 
degeneration” (Palugyay*); squamous cell carcinoma (Mahoney °). 
In French and Garland’s* case the pedunculated tumor apparently was 
malignant from the beginning. The microscopic diagnosis was leiomyo- 
sarcoma, although there was only local infiltration at the base. Because 
of this diagnosis, this case has not been included among the 26 cases 
under discussion. The age group in which pedunculated tumors are 
found makes it highly desirable that these lesions be differentiated from 
carcinoma. In Dyke’s’ case the clinical impression was carcinoma of 
the esophagus. 


2. Minski, P. R.: Zur Entwicklungsgeschichte und Klinik der Polypen und 
polypenahnlichen Gewachse des Rachens und der Speiserdhre, Deutsche Ztschr. f. 
Chir. 41:513, 1895. 

3. Breganzato, G. D.: Polypo gigante dell’esofago cervicale, Arch. ital. di 
otol., rinol. e laring. 33:354 (Dec.) 1922. 

4. Palugyay, J.: Rdéntgendiagnose gestielter Speiserdhrengeschwiilste, R6nt- 
genpraxis 4:761 (Sept.) 1932. 

5. Mahoney, J. J.: Polypoid Tumors of the Esophagus, Laryngoscope 50: 
1086 (Nov.) 1940. 

6. French, L. R., and Garland, L. H.: Leiomyosarcoma of the Esophagus, 
Am. J. Roentgenol. 45:27 (Jan.) 1941. 

7. Dyke, S. C.: Benign Polyp of the Esophagus of Great Size, J. Path. & 
Bact. 30:309 (April) 1927; J. Laryng. & Otol. 42:588 (Sept.) 1927. 
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In 3 cases there were no suggestive symptoms, and the polyp was 
discovered at autopsy (Rokitansky*; Nunzi®; Chaton*®). In 3 
cases sudden death resulted from regurgitation of the tumor and 
blockage of the larynx (Weyrich“; Dubois **; Watson-Williams **). 
In the other cases symptoms were present for periods ranging from 
a few days to many years. The complaints varied, but ordinarily 
several of the following signs were noted: dysphagia, vomiting, presence 
of a tumor, cough, dyspnea, hoarseness and asthma. 

Roentgenograms with contrast mediums may or may not be of aid 
in establishing a diagnosis. A small neoplasm may escape detection 
entirely. In case of a pedunculated tumor, a suggestive finding is that 
of division of the barium column into two channels without evidence 
of obstruction or persistent narrowing. Regardless of roentgenographic 
signs, endoscopic examination should be resorted to in all cases of con- 
tinued esophageal symptoms. A nodular, flat or sessile growth will 
be easily discernible, and a biopsy specimen may be procured. We 
agree with Dyke, however, that a long pedunculated tumor is often seen 
with difficulty unless the pedicle is readily visible. Inferiorly the polyp 
may blend with the esophageal mucosa, without differentiation. 

Therapy has been varied in this series. Many reports are not clear 
as to either treatment or outcome. In 3 cases there was spontaneous 
separation of the neoplasm, due no doubt to strangulation of a narrow 


pedicle (Vater **; Levy **; Minski*). Gastrostomy was performed in 
4 cases, apparently as a palliative procedure (Dyke*; Tamiya **; Ros- 
selet and Schinz **; Mahoney *). In Dyke’s and Mahoney’s cases death 
resulted. Citing the other authors, there were “unpleasant complica- 
tions” from the gastrostomy. In 2 cases what was vaguely described 


8. Rokitansky, cited by Zenker, F. A., and von Ziemssen, H.: Diseases of 
the Esophagus, in von Ziemssen, H.: Cyclopedia of the Practice of Medicine, 
New York, William Wood & Company, 1878, vol. 8, pp. 1-214; cited by Vinson.2° 

9. Nunzi, A.: I tumori benigni dell’esofago, con particulare riguardo al lipoma, 
Valsalva 9:361 (May) 1933. 

10. Chaton: Volumineux polype de l’cesophage n’ayant provoqué aucun trouble 
dysphagique, Paris chir. 9:583, 1917. 

11. Weyrich, G.: Plétzlicher Tod durch ein gestieltes Lipom der Speiserdhre, 
Deutsche Ztschr. f. d. ges. gerichtl. Med. 21:164, 1933. 

12. Dxbois, cited by Mackenzie, M.: Manual of Diseases of the Nose and 
Throat, London, J. & A. Churchill, 1884, p. 68. 

13. Watson-Williams, E.: Specimen-Polypus of the Esophagus Which Caused 
Fatal Tracheal Obstruction, Proc. Roy. Soc. Med. 28:1574 (Oct.) 1935. 

14. Vater, cited by Mackenzie, M.: Manual of Diseases of the Nose and 
Throat, London, J. & A. Churchill, 1884, p. 68. 

15. Levy, cited by Nunzi.® 

16. Tamiya, C.: Fortschr. a. d. Geb. d. R6éntgenstrahlen 36:1024, 1926. 

17. Rosselet, A., and Schinz, E.: Tumor of the Esophagus, Schweiz. med. 
Wehnschr. 54:1015 (Oct. 30) 1924. 
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as direct extirpation was employed (Palugyay *; Podkaminsky **). In 
1 case death resulted from hemorrhage two weeks after operation; the 
outcome in the other is unknown. In 2 of the earliest reported cases treat- 
ment was by simple ligation: Monro’s?® in 1763, in which the tumor 
separated and passed with the stool, and Dubois’ * in 1818, in which the 
tumor was regurgitated after separation, causing death by asphyxia. 

In 8 cases the treatment was outlined clearly. In 2 of these the 
tumor was removed by external esophagotomy (Vinson 7°; Chitty **). 
In both a cure was effected. The obvious disadvantages of this method 
are those concerned with the inevitable soiling of the wound and the 
dangers of descending mediastinal infection. In addition, the esophagus 
is notorious for its poor healing qualities after incision. In Chitty’s 
case a period of hospitalization of over fifty days was necessitated because 
of a septic wound. In 6 of the 8 cases the tumor was removed by 
endoscopic means and various methods were employed to control hemor- 
rhage (Libersa and Salez **; Breganzato*; Garretson and Hardie’; 
Patterson **; Tamiya and Nosaki **; Samson and Zelman). No evidence 
of mediastinal infection occurred in any of the 6 cases, and the period of 
hospitalization was short—three to five days. 

Endoscopic removal appears to us to be the logical means of attack. 
The relatively high position of most of these tumors makes possible 
the use of an esophageal or a hypopharyngeal speculum. Since bleeding 
is always possible, some attempt at control should be made. Coagula- 
tion either with the high frequency or the galvanic cautery electrode 
is a simple method of accomplishing this. Actual removal with a long 
tonsil snare appears to be more accurate and more rapid than cutting 
through the pedicle with forceps. There is relatively little danger of 
mediastinitis. The muscular coat of the esophagus is not involved in 
the tumor ; therefore the esophageal wall is never completely penetrated. 
Rapid epithelization of the defect occurs. 
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SUMMARY AND CONCLUSIONS 


A survey has been made of 26 cases of grossly pedunculated tumor 
of the esophagus, including the case reported here. While rare, this 
tumor is of some importance. In this series, 3 patients died suddenly 
because of regurgitation of the tumor into the larynx. As reported, the 
tumors occur predominantly in men after the fifth decade of life. Malig- 
nant degeneration is uncommon. The differential diagnosis from a 
malignant growth should be made, however, because of the age group 
in which pedunculated tumors are found. 

From a study of the various pathologic reports, the question is raised 
whether many of the polyps may not have been “inflammatory tumors” 
rather than true neoplasms. 

Cures are reported following removal in 8 cases: by external 
esophagotomy in 2 and by endoscopic means in 6. After thorough con- 
sideration of both methods, it is our opinion that endoscopic removal 
is superior to extirpation by external esophagotomy. 


411 Thirtieth Street, Oakland, Calif. 
1115 D Street, San Bernardino, Calif. 





VEINS OF THE PHARYNX 


OSCAR V. BATSON, M.D. 
PHILADELPHIA 


Time and a retentive memory are generally assumed to be the sole 
requisites for acquiring a mastery of anatomy. By inference, the facts 
of anatomy are completely recorded in the particular edition of the 
particular author that one studied in medical school. Specimens and 
dissections are merely aids in cultivating the memory and in learning 
variations. In pure morphology, this may be true for some readily 
studied structures—the external configuration and the internal archi- 
tecture of bones, for example. But even here the interpretation of the 
internal architecture is a moot question. 

With regard to the venous system one finds that the statements in 
the anatomy textbooks are vague. Except for certain vessels, such as 
those seen at every autopsy, those involved in disease complexes, the 
jugular veins, for example, and those used for the practice of veni- 
puncture, the anatomy generally states that the veins are like the arteries 
which they accompany. 

If one is interested in a structure such as the pharynx proper, which 
is subject to few diseases and few operative procedures, one finds little 
of detail after leaving the posterior pillars of the tonsils. The best 
accounts of the pharynx are, moreover, to be found in the clinical litera- 
ture rather than in the textbooks on anatomy. 

Should one’s interest combine the two fields just mentioned, and 
lie in the veins of the pharynx, one finds little to tax the memory. I 
know of four original accounts and two textbook summaries which 
include a discussion of the true pharyngeal veins. There may be others, 
but there cannot be many. 


REVIEW OF LITERATURE 


There is a venous network about the constrictor muscle of the 
pharynx which anatomists have called the superficial pharyngeal plexus. 
This term obviously antedates endoscopy. The plexus is superficial only 
to the dissector—“external pharyngeal plexus” would be a more apt term. 
The presence of this network around the constrictor muscles constituted 
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knowledge of the pharyngeal veins until, in 1834, Cruveilhier* noted 
in the first edition of his “anatomie” that there was a venous network 
of an extremely dense nature beneath the mucous membrane of the 
pharynx. The network communicated with the external plexus afore- 
mentioned. This brief statement is repeated without elaboration in the 
second,” third * and fourth * editions of his book. The last, the edition of 
1871, while illustrated, does not figure these vessels. The English trans- 
lation of 1842° and the Spanish translation of 1853° merely restate 


the French. 

In 1871, contemporaneously with the publication of the fourth edi- 
tion of Cruveilhier,t von Luschka’ noted that from Cruveilhier’s 
description one would assume that this plexus was distributed equa!lv 
throughout the pharynx. This he did not observe to be true. Von 
Luschka‘ first illustrated the structure and showed in his well exe- 
cuted figures a plexus lying in the midline on the posterior muscles 
of the larynx. He noted a similar plexus in the posterior pharyngeal 
wall and called the two the laryngopharyngeal plexus. He assumed 
that the plexus in some manner adjusts the pressures within the veins 
in swallowing. 

In 1885 Bimar and Lapeyre,*® apparently unaware of von Luschka’s 
work and dissatisfied with Cruveilhier’s meager account, studied some 
10 specimens. They observed a submucous plexus on the posterior 
wall of the pharynx and remarked that, while subject to variations, the 


plexus was on an average 3 cm. long, 2.5 cm. wide and 5 mm. thick. 
The vessels were from 1 to 3 mm. in diameter and had ampullary swel- 
lings. These authors noted that while in general venous networks are 
larger in old age, here the reverse was true. They observed the plexus 
to be proportionally much better developed in an infant of 6 months. 
They listed the pathways of outflow from the plexus. Von Luschka’s 
anterior network was not described. 


1. Cruveilhier, J.: Anatomie descriptive, Paris, Bechet jeune, 1834, vol. 3, 
p. 286. 

2. Cruveilhier, J.: Anatomie descriptive, ed. 2, Paris, Labé, 1845, vol. 3, p. 53. 

3. Cruveilhier, J.: Anatomie descriptive, ed. 3, Paris, Labé, 1852, vol. 3, p. 52. 

4. Cruveilhier, J.; Sée, M., and Cruveilhier, J., Jr.: Anatomie descriptive, Paris, 
P. Asselin, 1871, vol. 3, p. 220. 

5. Cruveilhier, J.: Descriptive Anatomy, London, Whittaken & Co., 1842, vol. 2, 
p. 783. 

6. Cruveilhier, J.: Tratado de anatomia descriptiva, Madrid, Espinoza, 1853, 
vol. 3, p. 39. 

7. von Luschka, H.: Der Kehlkopf des Menschens, Tiibingen, H. Laupp, 1871, 
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In the section on the pharynx in Poirier and Charpy’s “Traité 
d’anatomie humaine” *® (1901, 1909 and 1912), Jonnesco and Charpy 
reviewed the work of von Luschka and that of Bimar and Lapeyre, 
without illustrating the submucous network. This account appears to 
be the first fairly complete summary. 

Up to 1912, then, it was known that a compact submucous plexus 
was to be found on the anterior and the posterior walls of the pharynx, 
toward the midline, just above the entrance of the pharynx into the 
esophagus. It is not clear why there should have been difficulty in 
studying this region—why, for example, Bimar and Lapeyre did not 
see the anterior plexus. 

Elze and his associate Beck,!° in 1918, contributed the most com- 
plete account. Elze also explained the difficulty of studying the plexus. 
His illustration (fig. 1) was likewise the first adequate one. The 
anterior plexus empties into the superior laryngeal veins. This outflow 
is guarded by valves which ordinarily prevent a backflow into the 
plexus. While injecting the thyroid veins in a series of specimens, he 
found one in which these valves were incompetent and, as a result, 
obtained injection of the anterior plexus. He noted that the plexus 
communicates with the dorsal superficial veins of the tongue through 
channels running on either side of the aryepiglottic folds and, further, 
that the anterior plexus has a connection with the posterior plexus 
around the sides of the pharynx. He could not inject the posterior 
plexus from the anterior one, but injected it from the veins on the out- 
side of the constrictor muscle. Valves were present in the small veins 
and were so directed that the blood contained flowed in the upward 
direction rather than toward the esophagus. Elze used Teichmann’s 
mass for injection. This is ordinarily fairly thick; it tends slightly to 
overdistend the veins and does not progress very readily in the vessels. 

Beck,» who wrote part 2 of one of Elze’s papers, concluded that 
this double plexus when filled formed opposing padlike swellings which 
closed off the pharynx from the esophagus. He decided on the 
basis of Elze’s demonstration that the cricopharyngeus muscle could 
not be the “lip of the mouth of the esophagus” as Killian had described 
it. He stated he was sure that the closure was due to the engorged 
veins and that the esophagoscope pressed the blood out, access to the 
esophagus thereby being afforded. Beck also reasoned that slowing 


9. Poirier, P., and Charpy, A.: Traité d’anatomie humaine, ed. 3, Paris, Masson 
& Cie, 1912. 

10. (a) Elze, C.: Die vendsen Wundernetze der Pars laryngea pharyngis, Anat. 
Anz. 51:205, 1918. (b) Elze, C., and Beck, K.: Die vendsen Wundernetze der 
Hypopharynx, Ztschr. f. Ohrenh. 77:185, 1919. 
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of the circulation might be a factor in the production of diverticula and 
suggested that the globus hystericus felt by some patients might be due 


to these engorged veins. 
The two last-mentioned ideas I shall not discuss further. The 
notion that the venous pads close the pharynx was accepted by Braus."! 


Fig. 1—The submucous veins of the pharynx (modified from Elze). 


PRESENT INVESTIGATION 


This brings one to the present. I have prepared a small series of 
specimens by a method somewhat different from the one used by Elze. 


11. Braus, H.: Anatomie des Menschen, Berlin, Julius Springer, 1924, vol. 2, 
p. 104. 
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For some time, because of my interest in the vertebral veins,’* a routine 
of the laboratory has been to inject the deep dorsal vein of the penis 
of all male cadavers with a latex emulsion. This fills the vertebral 


Fig. 2.—The submucous veins of the pharynx, original, transparent preparation. 
The arrow indicates the locus of injection; E, the epiglottis turned back to show 
the vallecula, and P, the posterior plexus. 


12. Batson, O. V.: The Function of the Vertebral Veins and Their Role in the 
Spread of Metastases, Ann. Surg. 112:138, 1940. 
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veins, and from them the veins of the head and neck. With this 
method, from time to time my co-workers and I observe the submucous 
veins of the pharynx to be injected. We find a fine network of vessels 


Fig. 3—The submucous veins of the pharynx, original preparation. The arrow 
indicates the point of injection. The superior laryngeal veins have been ligated. 
The posterior plexus (F) was injected from the external pharyngeal plexus. E, 
indicates the epiglottis turned back; V’, the vallecula; SP, the soft palate, and U, the 
uvula. 


not unlike that Cruveilhier briefly described, and occasionally two or 
three large venous columns similar to those described by Elze and the 
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others. For injecting the plexus more completely, I have used Weber’s 
artists’ oil color, king’s yellow, thinned with turpentine until it will 
readily flow through a lacrimal cannula. Under magnification it is 
possibe to insert a fine lacrimal cannula into one of the posterior super- 
ficial veins of the tongue and to inject the colored mess toward the 
pharynx. If the superior laryngeal veins have been tied, the anterior 
plexus can be readily distended. A ringlike plexus lying in the vallec- 
ula and along the aryepiglottic folds joins the veins of the tongue to 
the pharyngeal plexus. The ring plexus, while not as dense as the 
lower pharyngeal network, is similar to it. The posterior plexus can 
be injected with a similar cannula from one of the veins lying on the 
constrictor muscle. A fine network appears on the tonsillar pillars and 
the soft palate, but it is obvious that this network could never be dilated 
to the extent of the true pharyngeal plexus. All of these submucous 
veins drain the mucous membrane, but, obviously, their carrying capa- 
city is much greater than is required by this tissue. Elze called the 
network a rete mirabile, that is, a plexus that begins and ends in vessels 
of the same sort—in this case veins. The plexus might be called a 
venous depot, or lake. Figures 2 and 3 give a much better idea of the 
relations than a word description. The anterior plexus lies a little 
higher than the posterior one ; both have definite boundaries. The pos- 
terior plexus has a concave upper margin. From different specimens 
that I have prepared, the description of Cruveilhier, Bimar and Lapeyre, 
von Luschka or Elze could be written. Taken all together, Elze’s 
observations are confirmed, and, in addition, a less dense, annular, cir- 
cumlaryngeal plexus is described. 

As to the function of these veins, I am inclined to believe with von 
Luschka that they are concerned with the pressure adjustments accom- 
panying swallowing. I cannot agree with Beck that these veins form 
a valve, and I am sure that the esophagoscopist will not. Possibly rela- 
tions may look different when the endoscope is passed, in the con- 
tinental manner, with the patient seated, and not in the dorsal recumbent 
posture. Further, I cannot accept the idea because I have a specimen 
showing the cricopharyngeus muscle in rigor. This specimen confirms 
Killian’s statement. Bimar and Lapeyre’s observation of a large plexus 
in infants makes one wonder whether the plexus is a developmental 
remnant. 

SUMMARY 


In brief, there is an extensive submucous venous plexus in the 
posterior part of the mouth and in the pharynx. In addition to drain- 
ing the tissues of the area, the vessels are grouped in several places 
into large venous networks. There is a ringlike plexus around the 
entrance to the larynx, which is continuous with the vessels of the 
dorsum of the tongue in front and with the heavier midline anterior 
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laryngeal plexus below. These vessels establish drainage connections 
with the superior laryngeal vein and continue into the esophageal veins. 
On the posterior wall the plexus has a well marked superior border 
but continues below with the veins of the esophagus. Other connec- 
tions are with the plexus on the outside of the constrictor muscles. 

These veins no doubt are the source of the small hemorrhages that 
from time to time worry patients and their physicians. They may be 
involved in acute pharyngeal infections, and the region might profitably 
be studied by the pathologist. I doubt whether they ever are as dis- 
tended normally as they are in the injected anatomic specimen. 


133 South Thirty-Sixth Street. 





THE LUCITE CELL 


A NEW METHOD OF PRESERVATION OF WET SPECIMENS 


MAURICE F. SNITMAN, M.D. 
CHICAGO 


The preservation of cross sections and pathologic specimens of the 
head and neck has always been a greater problem than their preparation. 
For the former, aluminum containers with plate glass covers have met 
the problem to some extent. Some workers have mounted such sections, 
properly dyed, as well as pathologic material, in glass cells. These 
glass containers are heavy, and thus difficult to handle, and, in addition, 
are obtainable only in standard sizes. Containers made to measure 
would be costly, and the glass used is of a quality that causes some 
visual distortion of the specimen. 

To eliminate these objections and to encourage the study of anatomy, 
a new form of container has been devised. It is made entirely of the 
plastic substance called lucite, which is an acrylic synthetic resin and 
possesses the following qualities: (1) It has crystal clarity; (2) it is 
easily fabricated and can be cut to any shape or size; (3) it is approxi- 
mately one third the weight of glass, and (4) it is nonshatterable, being 
tough and much less breakable than glass. 

As a result, one has here a material which lends itself with the 
greatest simplicity to the construction of a container that can be made 
to fit any shape or size of specimen. Lucite is obtainable in rods % to 
2 inches (0.64 to 5.08 cm.) in diameter, and in sheets 4¢ to 2% inches 
(0.16 to 6.35 cm.) in thickness and in tubes 1% to 6 inches (3.8 to 
15.04 cm.) in outside diameter. 

For the preservation of specimens less than 5% inches (14 cm.) in 
diameter, regardless of thickness, it is best to use segments of the 
tube form. 

PREPARATION OF CELL 

Desired lengths of the tube (fig. 1B) are made simply by using a 
hand saw or a power-driven rotary saw. An allowance of about % inch 
(0.3 cm.) of extra length must be made for polishing and finishing. Hav- 
ing thtts a tube of appropriate length with very finely polished edges, a 
hole of about % inch (0.6 cm.) diameter is drilled in the center of the 
ring and polished. Two plates of % inch lucite sheeting (fig. 2.4) are 


From the department of Laryngology, Rhinology and Otology, University of 


Illinois College of Medicine. 
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now prepared, the diameter of which is about % to % inch greater than 
that of the tube segment. After proper cleansing of the tube with distilled 
water and drying, one of the sheets is freed of its wrapper, and the next 
step of uniting it with the tube begins. Lucite cement is applied around 
the margins of the tube, three coats being used. This part of the 
procedure must be done hurriedly and carefully, since the cement begins 
to dry within fifteen to twenty seconds. Immediately after the appli- 


Fig. 1—A, lucite sheeting, % inch (1.09 cm.) thick, used for construction of 
frames for specimens larger than 5% inches (14 cm.). 

B, lucite tubing varying in size from 1% to 6 inches (3.8 to 15.24 cm.) in out- 
side diameter. 

C, lucite rods, obtainable in diameters of %4 to 2 inches (0.64 to 5.08 cm.). The 
¥% inch size is preferred for construction of plugs. 

D, section of lucite tube, cut longitudinally. 

B 

cation of the cement, the clean circular sheet is put in place,-and, with 
gentle, firm hand pressure, the air bubbles are expressed and the sheet 
held in place for five minutes. The slight excess of cement that flows 
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into the interior of the joint is advantageous, since it assists in the 
perfect sealing of the sheet to the tube. The prepared specimen, which 
fits snugly, but not too tightly, is then placed in a position so that the 
hole of the tube is opposite the upper border of the specimen. The 


Fig. 2.—A, lucite sheet, % inch (0.3 cm.) in thickness, used for the roof and 
floor of cells. 

B, thick lucite sheet, in which the specimen is jig-sawed in the center. Note 
the drilled hole on top for the plug. 

C, segment of tube cemented to the base. In construction, however, the base is 
not applied until the cell is sealed and polished. 


Fig. 3—Lucite plugs (% inch [0.64 cm.] in diameter) showing longitudinal 
groove (42 inch [0.8 mm.]). 


second sheet is then applied as already described. Since lucite is affected 


by various chemicals, it has been found that a 5 per cent concentration 
of solution of formaldehyde U. S. P. (neutral) is most suitable. 
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Kaiserling’s solution cannot be used because its acetate content is a 
solvent of lucite. The container is now filled with the preservative 
and allowed to stand for a few days to permit the air bubbles to pass 
out of the specimen. The container is then filled with the preservative 
to a point 4% inch above the lower opening of the hole, and with a brush 
the remaining part of the hole is filled with lucite cement. A prepared 
lucite plug (fig. 3), which is a fraction smaller than the diameter of the 
tube, is gently rotated into the layer of lucite cement and then left in place 
for twenty-four hours. The plugs are grooved to enable the excess of 
lucite cement to flow out to the exterior. To obtain crystal-clear union, 


Fig. 4.—Completed cells with frame construction. Note the sealed hole on the 
top and the bases made of lucite rods. 


it is important to polish, very finely, all cementing surfaces, so as to 


avoid crazing. 

The cell is completed by sanding and polishing the margins. The 
finished product is now an attractive and light container, permitting 
easy inspection of the specimen from all angles (fig. 5). 

The base is made of % inch (0.64 cm.) lucite sheeting (fig. 1 4), and 
the size will vary with that of the cell. To apply to the base, the inferior 
part of the cell is sanded and polished down to form a flattened surface 
2 cm. in width. This area is then covered with lucite cement, and the 


base is applied in proper position. 
For small specimens, for which cylinder sections are not practical, 
it is preferable to prepare the cell from the sheet stock. The desired open- 
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ing is jig-sawed from stock (fig. 2 B) slightly thicker than the specimen, a 
border of about %4 inch (0.6 cm.) or more being left. A bottom plate 
of % inch (0.3 cm.) sheeting is then cemented on, the material being 
allowed to project slightly all around for final trimming. A hole is also 
drilled through one edge for later filling with the solution of formalde- 
hyde. The specimen is then placed in position and the % inch top plate 
cemented on. After allowing ten to fifteen minutes for the cemented 
joints to set, the dilute solution of formaldehyde is poured in and the 
cell is sealed, as previously described. After at least twelve hours is 
allowed for setting, the entire cell is trimmed and polished. If desired, 
a base of the same plastic, about %¢ or % inch (0.5 or 0.6 cm.) thick, 
may be cemented to the cell to permit it to stand erect. 


Fig. 5.—Cells constructed from segments of lucite tubing. Thick sheeting is used 
here as a base. Note plugs sealed in holes on top of the cells. 


Some specimens are too large to be mounted in cylinders, since the 
largest cylinder available is 51% inches (13.97 cm.) in inside diameter. 
In such cases, frames (fig. 4) are made generally from 3% inch (1.09 cm.) 
sheeting, cemented together to provide the proper width and length. 
Strips are cut slightly wider than the thickness of the specimen, and all 
the surfaces are polished before cementing. The filling hole is also 
drilled through the top strip, and the bottom plate is cemented on, a 
slight projection beyond the frame being allowed for trimming. After 
the specimen is placed, the top is cemented on, and after the usual ten to 
fifteen minutes’ wait, the dilute solution of formaldehyde is poured in 
and the cell sealed in the usual manner. Final trimming and polishing 
all over provide a crystal-clear cell. The base may be constructed of 
circular rods or sheeting. When, at some later date, the fluid becomes 
cloudy, it is a simple matter to remove the plug by drilling and then 
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properly to cleanse the interior with distilled water. Then, as previously 
described, fresh solution of formaldehyde is introduced and the cell is 


sealed. 


PRESERVATION OF GROSS CROSS SECTIONS OF THE HEAD AND NECK 


The specimen to be serially sectioned is first frozen in a refrigerator. 
(Solid carbon dioxide has been suggested, and, although I have not 
used this method, it would seem practical.) Sections of the frozen 
specimen, of equal thickness, are now cut by a power-driven saw, placed 
in cold water for thirty minutes and then transferred to a 3 per cent 
solution of hydrogen peroxide and left immersed for twenty-four to 
thirty-six hours. This bleaches the sections, which then lend themselves 
to better application of colors. The bleached specimens are then trans- 
ferred to a 3 per cent concentration of solution of formaldehyde UV. S. P. 
(commercial) for one week for proper fixation. The sections are now 
ready for identification of structures and their coloring. 

I have carried out the preparation and application of the dyes in a 
manner suggested by the department of anatomy of the University of 
Illinois, with slight modifications. The following dyes are used: (1) 
any form of red lead powder ; (2) lithosol, fast yellow H L powder (Du 
Pont), and (3) monastral, fast blue B. 

For making up the colors, a 10 per cent solution of granular gelatin 
in distilled water is employed. With this gelatin solution as a base, 
the various colors are added. For arteries, red lead powder is added 
to obtain a thick, strong color. For muscles, very little red is used, so 
that the staining will be pink. The yellow for nerves is made in the 
same manner as the red. The blue for the veins may be mixed with 
talcum, since the concentrated color is too dark. It is necessary to mix 
the latter ingredients well before adding to the gelatin solution. For 
additional colors, we have combined the blue and yellow gelatin mixtures 
to produce a satisfactory green and the red and yellow to obtain orange. 

The finished paints are kept on ice, and when their use is desired they 
are heated in a hot water bath until they form a thick fluid. Before 
painting, the specimen should be blotted with paper towels, but not too 
dry, because of shrinkage. The muscles are painted first, the nerves 
next and the arteries and veins last. If, by mistake, the wrong color is 
used, it is readily removed by scraping it off with a scalpel. 


Mr. H. E. Froberg, of the Colonial Kolonite Corporation, Chicago, gave 
assistance in this work. 


55 East Washington Street. 





LYMPHATIC ABSORPTION FROM AUDITORY 
BULLA OF THE RAT 


WITH SPECIAL REFERENCE TO THE LATERAL SINUS 


RICHARD W. GARLICHS, M.D. 
AND 
J. Q. GRIFFITH Jr, M.D.* 
PHILADELPHIA 


In a series of papers under the variously grouped authorship of 
Griffith, Roberts, Fry, Jeffers, Lindauer, Fewell and McGuinness? 
evidence has been presented which is somewhat at variance with the 
commonly accepted theory of absorption of fluid from the cerebrospinal 
space. This widely held theory may be summarized from papers by 
Weed? and Fay * somewhat as follows: 1. Fluid leaves the blood 
stream and passes through the choroid plexus to form the bulk of the 
cerebrospinal fluid. A lesser amount leaves the capillaries of the brain 
to become the intercellular fluid of the brain, which, after performing 
its function in tissue metabolism, is finally drained off, either into the 


capillaries of the brain or along the perivascular spaces, through which 
it reaches the subarachnoid space, to add a final minor increment to 
the cerebrospinal fluid. 

Absorption of cerebrospinal fluid occurs: (1) mainly into the blood 
stream, and largely through specialized structures, the pacchionian bodies 
lying in the walls of the sinuses, especially the superior longitudinal 


* Atwater Kent Fellow in Medicine. 

From the Department of Otolaryngology, the Robinette Foundation and the 
Medical Clinic of the Hospital of the University of Pennsylvania. 

1. (a) Griffith, J. Q., Jr.; Jeffers, W. A.; Fewell, A. G., and Fry, W. E.: A 
Study of the Communication and Direction of Flow Between Cerebrospinal Fluid 
and Optic Discs in the Rat, Am. J. Ophth. 20:5 (May) 1937. (b) Griffith, J. Q., 
Jr.; Fry, W. E., and McGuinness, A.: Experimental and Clinical Studies in Hydro- 
cephalus, ibid. 28:3 (March) 1940. (c) Griffith, J. Q., Jr.; Jeffers, W. A., and 
Lindauer, M. A.: A Study of the Mechanism of Hypertension Following Intra- 
cisternal Kaolin Injection in Rats, Am. J. Physiol. 113:285 (Oct.) 1935. (d) Grif- 
fith, J. Q., Jr., and Roberts, E.: Further Studies in the Mechanism of Vascular 
Hypertension Following the Intracisternal Injection of Kaolin in the Rat, ibid. 124: 
86 (Oct.) 1938. 

2. Weed, L. H.: Certain Anatomical and Physiological Aspects of the Meninges 
and Cerebrospinal Fluid, Brain 58:383 (Sept.) 1935. 

3. Fay, T.: Generalized Pressure Atrophy of the Brain Secondary to Traumatic 
and Pathologic Involvement of Pacchionian Bodies, J. A. M. A. 94:245 (Jan. 25) 


1930. 
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sinus, through which fluid pasess directly from the subarachnoid space 
into the lumen of the sinus, and (2) to a lesser and minor extent along 
the perineural spaces, leading to the systemic lymph nodes. The evi- 
dence for the first route is based primarily on the observation by Weed ” 
and others that particulate matter injected into the cisterna magna in 
animals is observed post mortem to lie along the sinuses, especially 
in the perisinal space of the superior longitudinal sinus. The explana- 
tion offered was that the fluid entered the sinus as usual but the par- 
ticulate matter could not pass through the pacchionian body and 
remained in the perisinal space. It is against this concept that most of 
our objections are raised. 

In the previous papers the following evidence has been presented: 

1. The passage of particulate matter, after intracisternal injection, 
along the perineural spaces was confirmed. The substance used was 
thorium dioxide. In addition, however, it was observed along the peri- 
vascular spaces of the sinuses, especially the superior longitudinal sinus, 
the torcular Herophili and the lateral sinuses leading to the jugular 
bulb. This observation would be expected, of course, on the basis of 
the conventional theory. However, when one observed the thorium 
along the cranial nerves and sinuses on the same roentgenogram and 
confirmed by histologic section its presence in both the perisinal and 
the perineural spaces, one could scarcely escape the thought that the 
mechanisms in the two instances might be identical. Further studies 
of absorption from the ventricle were reported by Griffith, Fry and 
McGuinness,” in which it was shown that thorium dioxide or ink lay 
in the perivascuiar space of the vein of Galen even though that vein 
was nowhere in contact with the cerebrospinal space. There, at least, 
the explanation that the thorium was left on the filter could not apply. 

2. The studies of Griffith and Roberts *4 in the rat, following intra- 
cisternal injection of kaolin, which blocked “lymphiatic,” but not vas- 
cular, absorption from the cerebrospinal space, suggested that the role 
of “lymphatic” absorption is more important than is generally con- 
ceded. In using the term “lymphatic” in the physiologic, rather than 
the morphologic, sense, any channel for the transfer of fluid eventually 
leading to lymph nodes is regarded as a “lymphatic” channel. 

In summary, therefore, our view is as follows: 1. The pacchionian 
bodies and special sinus structures have no function in effecting absorp- 
tion of cerebrospinal fluid. Insofar as such fluid is absorbed into the 
blood stream, it enters vessels of capillary size, as it does everywhere 
else in the body. 2. An important and necessary part of the cere- 
brospinal fluid is absorbed through channels, either perineural or peri- 
vascular, which lead to systemic lymphatics. This mechanism may be 
described as lymphatic absorption and effects the disposal of all parti- 
culate matter, as does the lymphatic system generally. The route for 
particulate matter released over the hemispheres of the brain would be, 
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for example, along perivascular spaces to the perisinal space of the 
superior longitudinal sinus and thence along corresponding spaces of 
the torcular Herophili, the lateral sinus and the jugular vein, to reach 
finally the cervical lymph nodes. 

If this view is correct, the perisinal spaces must be considered in 
problems of infection of the cerebrospinal space and its coverings. The 
present study deals with the relation of the perisinal space of the lateral 
sinus to lymphatic absorption from the auditory bulla of the rat. The 
auditory bulla was selected because, in some respects, it is analogous 
to the mastoid process of man. It is a bony structure containing air- 
filled spaces and lies in close relation to the lateral sinus of the same 
side. However, it is in closer relation to certain of the cranial nerves 
than is the mastoid process of ‘man. 


EXPERIMENTAL PROCEDURE 


The auditory bulla of the.rat can readily be identified by palnation. To do this 
most easily, the rat should be placed on its back, the head well extended and the 
finger placed below the jaw and a little to either side. When the operator is right 
handed, it is convenient to identify the left bulla in this manner with the tip of 
the index finger of the left hand, leaving the right hand free to manipulate the 
syringe. 

The actual procedure was as follows: An adult albino rat was anesthetized with 
ether and placed on an animal board in suspension of the position just described. 
A syringe containing 0.2 cc. of a colloidal thorium dioxide,* fitted to a short 
needle, was held in the right hand. The auditory bulla was then identified either 
on the right or, more often, on the left side, and the palpating finger was moved so 
that the edge of the finger nail was approximately over the center of the bulla. 
The needle was then inserted through the unopened skin directly into the bulla, 
puncturing its outer, but not its inner, wall. The thorium was then injected and 
the needle withdrawn. The rat was then permitted to recover from the anesthesia, 
after which it was allowed to live seventy-two to ninety-six hours, apparently in a 
normal state. (Shorter periods proved inadequate to demonstrate extension of 
thorium from the bulla.) The animal was then anesthetized and decapitated and 
the skull carefully cleansed of soft structures down to the bone. It was then 
placed in 95 per cent alcohol for twenty-four hours and then in 5 per cent nitric 
acid for seventy-two hours or longer, until decalcification was complete. Roent- 
genograms were then made. Histologic sections were made of the region of the 
lateral sinus in 2 cases, in which that sinus had been shown in the roentgenogram. 


RESULTS 


In most animals in which the thorium was injected an area of opacity 
due to the contrast medium showed in the roentgenograms of the bulla. 
In certain animals this was absent, probably because the bevel of the 
needle was not entirely within the bulla originally or because it had 
slipped out during the injection. Under such circumstances the injec- 
tion was made into the soft parts, which were trimmed off during the 
preparation of the skull. 


4. Obtained from Heyden Chemical Corporation, New York. 




















Transverse section through the region of the lateral sinus in a rat following the 
injection of thorium dioxide into the auditory bulla on the same side (see text). In 
the low power view (A), @ indicates the lumen of the lateral sinus; b, the brain; 
c, the perisinal space; d, bone, and ¢, bone marrow. A rectangle designates that 
part of the perisinal space which is shown in B under high power. Macrophages 
along the border are loaded with particles of thorium. 
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In the course of 35 injections, thorium was detected in roentgeno- 
grams of the bulla in 25 instances. In the remaining 10 instances 
(in which the injection was regarded as unsuccessful) thorium was not 
seen either in the bulla or elsewhere. In the 25 successful injections, 
one or more of the cranial nerves was outlined by thorium in 19 
instances, the lateral sinus was seen in 10, and both the lateral sinus 
and one or more cranial nerves in 5. The figure shows a histologic 
section cut transverse to a lateral sinus so visualized. The thorium 
lay in macrophages in the perisinal space. This “space” was not 
sharply defined, and an occasional macrophage lying in the subarachnoid 
space at a considerable distance from the sinus wall sometimes contained 
thorium. 

COMMENT 

While thorium is admittedly absorbed by lymphatics and may be used 
to trace lymphatic absorption, its introduction in a relatively large 
“lake” by injection is a poor parallel to the disseminated tiny foci of 
inflammation arising in a tissue in the course of an acute infection. 
It is hoped that the difference is one of degree rather than of kind, 
lymphatic absorption probably being slower in the former than in the 
latter. Moreover, the point of actual injection in the bulla must vary 
somewhat in different animals. With these reservations, it may be 
stated that lymphatic absorption from the auditory bulla can occur along 
the perisinal space of the lateral sinus. It is assumed that such absorp- 
tion may take place in the course of an acute infection. In this case 
the following events may take place: 

1. The infection may involve the wall of the sinus, causing a mural 
thrombus, which may give rise to septic emboli and general infection 
of the blood stream. This thrombus may occur at a considerable dis- 
tance from the original focus of infection. 

2. The thrombus may completely block the lumen of the sinus, lead- 
ing to the usual intracranial signs of sinus thrombosis, or even abscess 
of the brain. 

3. The infection may block the normal route of perisinal absorption 
from the cerebrospinal space, which, as the previous discussion sug- 
gests, may be more important than was formerly believed. 

In any case, surgical exposure of the sinus provides drainage of 
the perisinal space and should prevent further spread of the infection. 
This may explain the numerous cases in which the following sequence 
of events has been observed clinically: (1) presence of mastoid dis- 
ease; (2) clinical signs of intracranial extension; (3) operation, with 
observation of a diseased mastoid and a normal lateral sinus, and (4) 


rapid recovery. 








GARLICHS-GRIFFITH—LYMPHATIC ABSORPTION 


SUMMARY 


Thorium dioxide injected into the auditory bulla of the rat can sub- 
sequently be demonstrated in the perisinal space of the lateral sinus 
in many instances. It is suggested that this perisinal space, and other 
perisinal spaces as well, function as lymphatic channels within the skull 
and may be important in the spread of infection, as in the case of a 
diseased mastoid. Surgical exposure of a sinus drains this perisinal 
space and hence may be of clinical value in preventing the spread of 
infection. The relation of this concept to the conventional theories 
of cerebrospinal fluid absorption is discussed. 


Thirty-Sixth and Spruce Streets. 








Case Reports 


FIBROCHONDROMA IN AN INFANT FOUR WEEKS OLD 


L. H. Prewitt, M.D., anp E. Brentan, M.D., Ottumwa, Iowa 


The early age of the patient—4 weeks at the time the tumor was 
surgically removed—makes this case of unusual interest. The tumor 
made its appearance at about the age of 3 weeks and had such a rapid 
growth that, although the diagnosis was suspected, we were inclined to 
delay surgical intervention because of the age. 


REPORT OF A CASE 


The infant was born Oct. 12, 1941, of a white primipara aged 20. Delivery 
was normal and spontaneous with the occiput in the right anterior position, the 
duration of labor being about twelve hours. Routine analgesia induced with a 
barbiturate and a small amount of ether were employed during the second stage. 
There was no evidence of birth trauma to the child or the mother; force had 
not been used, and there was no laceration of the perineum, the vaginal mucosa 
or the cervix. No episiotomy had been done, and no force, traction or rotation 
had been exerted on the head or neck. The weight at birth was 6 pounds 8% 
ounces (2,963 Gm.). The baby had a physiologic loss of weight of about 4 ounces 
(113 Gm.) in the next two days and began to gain on the third day. The puer- 
perium was uneventful; the infant was breast fed. 

The baby was seen again November 1. The mother said she had noticed a 
swelling on the right side of the neck two days before. At examination of the 
child after delivery and during the subsequent stay in the hospital there had been 
no evidence of such a swelling or of any abnormality. The visiting nurse to the 
home had not reported anything unusual. The mother stated that the swelling 
became more ncticeable when the baby cried. 

At the first visit the tumor was noticed to be on the right side of the neck, 
lying along the course of the sternocleidomastoid muscle. It extended from the 
base of the mastoid process downward and medially to just above the medial 
edge of the clavicle. It was widest at its upper end and seemed to narrow to a 
thin, cordlike process as it approached the midline. It was irregular in outline 
and on palpation had the consistency of bone. The mass was not flexible and 
could not be easily moved from the underlying tissues. There was no increase 
in tenseness on crying. No bruit could be heard over the tumor. The growth 
did not seem to interfere in any way with the baby’s nursing or taking water, 
with breathing or with the general health. 

Roentgenographic examination was immediately advised; it revealed a solid 
tumor which seemed to arise from the base of the right mastoid process and to 
extend forward and medially. The mass was sharply outlined and had approximately 
the same density to roentgen rays as bone. The trachea was not compressed, 
and the tumor did not appear to be attached to bone. 


Dr. Prewitt is now serving as major and Dr. Brentan as lieutenant in the 
Medical Corps of the United States Army. 
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The infant was seen again November 3, when there was no diminution in the 
size of the tumor. The condition of the child was excellent. Red, white and 
differential cell counts on the blood showed no deviation from normal. 

Examination again on November 5 revealed that the tumor had increased in 
size. The infant held the head bent somewhat toward the side of the tumor, and 
there seemed to be faint drooping of the buccal angle and slight drooping of the 
right shoulder. On palpation the tumor was approximately 2 cm. wide, 4 to 5 cm. 
long and about 1.5 cm. thick. 

The infant was seen again November 7. Because the tumor was increasing in 
size, with beginning paresis of the facial nerve, manifested by difficulty in closing 


Fig. 1.—Fibrochondroma in the neck of an infant 4 weeks old. 


the right eye and drooping of the buccal angle, associated with slight drooping 
of the right shoulder, it was thought advisable to remove the growth at once. 

Operation was performed with use of local anesthesia induced with 0.5 per 
cent procaine hydrochloride. An incision was made along the medial border of 
the sternocleidomastoid muscle, and by blunt dissection, to a large extent, the 
tumor was exposed. It seemed to be incorporated in a tendon-like capsule extend- 
ing from the mastoid region to the under surface of the clavicle. None of the 
fibers of the capsule were attached to the upper side of the clavicle. Because of 
its rapid growth, I thought it would have a profuse blood supply, but no large 
vessels were present and the tumor was removed from its origin and insertion 
with very little bleeding. A rubber drain was inserted and the wound closed. 
The patient even took some feeding during the operation, lost no weight and 
made an uneventful recovery. 
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The tumor was now removed from within the tendinous capsule. It was 
similar in size and shape to a very large olive, with three symmetric grooves 
on each side, so that the tumor could be divided in half vertically, leaving two 


————_ 




















Fig. 3.—Microscopic appearance of a fibrochondroma from a child 4 weeks 
of age. 


symmetric parts. It was firm and hard and when cut resembled a squamous cell 
carcinoma of the breast in texture. 

Colonel J. E. Ash, of the Army Medical Museum, Washington, D. C., made 
the following diagnosis in the case: “I am interpreting the lesion as a fibro- 
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chondroma arising from the remains of Reichert’s cartilage (second branchial 
arch). It has invaded the muscle, and small islands of the latter are still evident 
in the more superficial parts of the tumor. The tumor is fairly cellular, but 
there is a great deal of collagenous and chondromucinous intercellular material. 
The cells are reasonably uniform. The blood vessels are well formed. Because 
of its invasive character, it is probably a sarcoma, but I should be surprised if 
it has metastasized, or gives further trouble, if you have been able to remove it 


entirely.” 


Station Hospital, March Field, Calif. (Dr. Prewitt). 





VINCENT’S ULCERATION OF THE SOFT PALATE 
Kart Musser Howser, M.D., PHILADELPHIA 


REPORT OF A CASE 


In March 1940 there was referred to my office a woman aged 60 whose history 
was one of chronic ulceration of the pharynx, loss of weight, secondary anemia and 
general debility. A year previously she had been hospitalized and treated on three 
occasions. Each time careful and extensive studies had been made and various 
local and general treatments had been used. Usually some improvement was 
secured. This improvement was always only partial and temporary, and within 
a short time after she left the hospital the ulcers were as troublesome as before. 

The following is a portion of a letter written to the referring physician on 
the day of examination : 

“I should like to hospitalize your patient for a more complete study of her 
interesting throat condition. The positive findings are clouding of both maxillary 
sinuses, some mucopurulent discharge in the middle meatus on each side, ulcera- 
tion of the left side of the soft palate and uvula and expressible pus in both 
faucial tonsils. 

“Just how to correlate these findings and decide on the exact cause and the 
best method of treatment is a difficult problem, without more intensive study. 
Smears of material taken from both the tonsils and the ulcers will be examined 
for Vincent and other organisms. The ulceration probably is some type of low 
grade infection, such as an infectious granuloma, which may be related to the 
sinus infection, the chronic tonsillar sepsis or both. It is just possible that it is 
the result of or related to vitamin deficiency. On this account, and because the 
patient is unwilling to enter the hospital, she has been asked to take three times 
a day a capsule, containing thiamine chloride, riboflavin, ascorbic acid, vitamin Bo 
and dicalcium phosphate (CasHPQO,.). As local treatment she should continue 
with the saline douche, apply 2 per cent pontocaine hydrochloride to the lesion 
before meals and paint the ulcers four times daily with 7 per cent mercurochrome. 
If she does not improve, I should insist on her coming to the hospital for thor- 
ough study and serious consideration of removal of the tonsils.” 

On the following day the laboratory reported that the smears of material 
expressed from the tonsils showed many spirilla and fusiform bacilli. None were 
obtained from the ulcers themselves. Two weeks later the patient returned and 
was admitted to the University Hospital. Her condition was decidedly worse. 
Ulcerations of a shallow type completely encircled the uvula. Several other 
shallow, elongated ulcers were present on the soft palate and the lateral pharyn- 
geal wall. In fact, the ulceration was so extensive that the uvula became gan- 
grenous and sloughed away. Vincent organisms in material expressed from the 
tonsils themselves were constantly found. No typical ulcers were present in the 
tonsils, and intensive treatment did not eliminate these positive smears. The red cell 
count was reduced to 3,500,000, and the hemoglobin content was 63 per cent. 

Examinations by an internist, an allergist, an oral surgeon, a dermatologist and 
a roentgenologist threw no further light on the case. The results of biopsy, as 
well as tests for syphilis, were negative. 


Read at the Sixty-Fourth Annual Meeting of the American Laryngological 
Association, Atlantic City, N. J., May 26, 1942. 
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Food could be taken only with great difficulty, after the use of an anesthetic 
as a throat spray. Although tonsillectomy had previously been considered, the 
local conditions were so much worse that it was thought dangerous, as generalized 
sloughing and ulceration of the postoperative area were feared. 

After eleven days without improvement, it was decided to risk operation. No 
complications followed this procedure, which was performed with local anesthesia, 
and the patient was discharged from the hospital ten days later with the pharyn- 
geal ulcers almost healed. A month later she returned for a follow-up examina- 
tion. At this time all soreness of the throat had disappeared and she was 
completely free of ulcers. She has not been seen since May 1940, but I have 
had several letters from her, the last in May 1942. She reports that she has had 
no return of the local trouble and that her general health is excellent. 


This case was of unusual interest to me on account of the atypical 
action of the Vincent infection. At no time while the patient was under 
my observation was there ulceration of the tonsils of the type usually seen 
in this condition. In spite of this, one could always secure an abundance 
of organisms from the tonsils, but never from the ulcers. 


2010 Spruce Street. 

















CONTACT ULCER OF THE LARYNX DEVELOPING 
AFTER INTRATRACHEAL ANESTHESIA 


J. Brown Farrior, M.D., ANN Arsor, Micu.* 


The many advantages of intratracheal anesthesia have led to its 
increased use in all types of surgery, although in recent years there 
have been periodic reports of complications following the use of the 
intratracheal catheter. The case of a contact ulcer of the larynx which 
developed after the use of intratracheal anesthesia is reported. 





Contact ulcer of the larynx, involving the right vocal process (from Jackson, C., 
and Jackson, C. L.: The Larynx and Its Diseases, Philadelphia, W. B. Saunders 
Company, 1937, p. 152). 

REPORT OF A CASE 


In June 1941 N. B., a woman aged 60, was readmitted to the University Hospital 
with the chief complaint of intermittent hoarseness developing after an operation 
performed with intratracheal anesthesia. The patient was first admitted in January 
1941 for removal of a papilliferous adenocarcinoma involving the left anterior and 
middle ethmoid cells. There was no previous history of hoarseness, although the 
patient was an inveterate conversationalist. 

Operation was performed on Jan. 9, 1941, and direct laryngoscopy performed 
at that time revealed no pathologic change in the larynx. The intratracheal catheter 


From the Department of Otolaryngology, University Hospital. 
* Captain in the Medical Corps of the United States Army. 
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was inserted under direct vision and the bag inflated. Surgical anesthesia was 
maintained with intratracheal administration of cyclopropane for three hours and 
twenty-five minutes, during which time the neoplasm was apparently completely 
removed by external ethmoidectomy and the Caldwell-Luc operation. 

The patient’s convalescence was uneventful except for hoarseness. She was dis- 
charged on the thirteenth postoperative day to the care of her referring physician. 
Because of the intermittent hoarseness she was returned to this clinic in June 1941 
for examination and treatment. 

Laryngoscopic examination revealed a contact ulcer involving the vocal process 
of the right arytenoid cartilage. A small proliferative mass was attached to the 
free border of the right vocal cord over the vocal process of the arytenoid cartilage, 
with slight hyperemia of the left vocal process but no visual evidence of ulceration. 
The exuberant granulation tissue on the right vocal process was removed with the 
cupped laryngeal biting forceps through the direct laryngoscope. Histologic section 
showed chronic pyogenic granulation tissue. 

After operation the patient was advised to observe strict voice rest, to take 
cleansing nasal irrigations daily and to make frequent visits to her referring physician 
for examination and further advice. 


COMMENT 


It seems reasonable to assume that there were three factors in the 
pathogenesis of this contact ulcer. First, the intratracheal cannula 
produced a break in the delicate mucous membrane overlying the vocal 
process of the right arytenoid cartilage. Second, the postoperative, 
postnasal discharge infected the area. Third, the patient by the exces- 
sive use of her voice produced the necessary “hammer and anvil” 
trauma of the approximating vocal processes thereby preventing healing 
of the infected ulcer. 

CONCLUSION 


1. The delicate mucous membrane overlying the vocal process of 
the arytenoid cartilage is susceptible to injury by the intratracheal 
cannula. 

2. Hoarseness developing after intratracheal anesthesia warrants 
repeated laryngeal examinations. 

3. If laryngeal examination reveals hyperemia or ulceration over 
the vocal process of the arytenoid cartilage, the patient should rest 
her voice absolutely and receive proper therapy for any disease of the 
upper respiratory tract. 


University Hospital. 















Special Reports 





HEARING AIDS ACCEPTED BY THE COUNCIL 
ON PHYSICAL THERAPY, AMERICAN 
MEDICAL ASSOCIATION 





DOUGLAS MACFARLAN, M.D. 
PHILADELPHIA 


The accompanying list of hearing aids and audiometers comprises 
all those which are on the list accepted by the Council as of July 1942. 
Notation is made of the trade name, the model and the manufacturer’s 
name and address. Also included in the list with each aid is the refer- 
ence to the report in The Journal of the American Medical Association 
in which appears the original release by the Council on its acceptance. 

In most large centers there are agents or dealers representing these 
aids. , 

A certain well known hearing aid has been omitted from the list 
after having passed the physical requirements, and the reason for its 
exclusion is nonconformity with the standards set by the Council for 
ethical advertising. 

New hearing aids are being presented to the Council almost monthly. 
They are immediately referred to consultants for analysis and report. 
It takes in the neighborhood of three months to arrive at the acceptance, 
provided the hearing aid submitted meets the requirements of the 
Council. 

This is the first comprehensive list of hearing aids to be published. 
It is planned to bring it up to date periodically for the ready use of 
ear specialists. 





Se I NG 2, os hn ck bhGdbenwk ccc oo ad coed scka teste (carbon). 
J. A. M. A. 106:1007 (March 21) 1936. 

Coronation Acousticon Hearing Aids....................000.e000s (carbon). 
J. A. M. A. 111:25 (Juiy 2) 1938. 

Acousticon Hearing Aids, Gold Medal Models.................. (carbon). 
J. A. M. A. 116:216 (July 20) 1940. 

POE, NE TI oko oa 6b vedas Ore d bb ew PE paso cn cseccevecces (tube). 


J. A. M. A. 117:1978 (Dec. 6) 1941. 
Manufacturer: Dictograph Sales Corporation, Inc., 580 Fifth 
Avenue, New York. 


Submitted on behalf of the consultants on audiometers and hearing aids of 
the Council on Physical Therapy, the American Medical Association. 
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Aladdin Hearing Aid 
J. A. M. A. 117:1979 (Dec. 6) 1941. 
Manufacturer: Electronic Sales Company, 74 Chapel Street, 


Albany, N. Y. 


Aurex Hearing Aid (semiportable) 
J. A. M. A. 109:585 (Aug. 21) 1937. 


Aurex Hearing Aid (semiportable) 
J. A. M. A. 115:45 (July 6) 1940. 
Manufacturer: Aurex Corporation, 1115 North Franklin Street, 
Chicago. 
Maicophone Hearing Aid 
J. A. M. A. 114:413 (Feb. 3) 1940. 
Manufacturer: The Maico Company, Inc., 2632-2636 Nicollet 
Avenue, Minneapolis. 


Mears Aurophone, No. 98 
J. A. M. A. 118:978 (March 21) 1942. 
Manufacturer: Mears Radio Hearing Device Corporation, 
1 West Thirty-Fourth Street, New York. 


Otarion Hearing Aid 
J. A. M. A. 115:1101 (Sept. 28) 1940. 
Manufacturer: Otarion, Inc., 448 North Wells Street, Chicago. 


Radioear (carbon). 


J. A. M. A, 110:1753 (May 21) 1938. 


Radioear Masterpiece 
J. A. M. A. 117:2169 (Dec. 20) 1941. 

Radioear, Type C, Special Electronic Hearing Aid 
J. A. M. A. 116:2018 (May 3) 1941. 


Radioear 41 Junior Electronic Hearing Aid 
J. A. M. A. 116:1645 (April 12) 1941. 


Radioear Electronic 41 Hearing Aid 
J. A. M. A. 117:291 (July 26) 1941. 
Manufacturer: E. A. Myers and Sons, 306-308 Beverly Road, 


Mount Lebanon, Pittsburgh. 
Ravox Hearing Aid (Semiportable) 


J. A. M. A. 113:1643 (Oct. 28) 1939. 
Manufacturer: Zenith Radio Corporation, 6001 Dickens Avenue, 


Chicago. 


Telex Hearing Aid 
J. A. M. A. 114:1634 (April 27) 1940. 


Telex Hearing Aid, Model 900 
J. A. M. A. 117:1978 (Dec. 6) 1941. 


Telex Hearing Aid, Model 1020 
J. A. M. A. 117:2072 (Dec. 13) 1941. 
Manufacturer: Telex Products Company, 1645 Hennepin 
Avenue, Minneapolis. 


(carbon). 
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Vacolite Vacuum Tube Hearing Aid 
J. A. M. A. 116:2597 (June 7) 1941. 


Vacolite Model D Hearing Aid 
J. A. M. A. 118:896 (March 14) 1942. 
Manufacturer: Vacolite Company, 3003 North Henderson, 
Dallas, Texas. 


Western Electric Audiphone (carbon). 
J. A. M. A. 106:1386 (April 18) 1936. 


Western Electric Audiphone, Ortho-Technic Model (carbon). 
J. A. M. A. 112:1062 (March 18) 1939. 
Manufacturer: Western Electric Company, 300 Central Avenue, 
Kearney, N. J. 
AUDIOMETERS 
Maico Audiometer, Model D-5. 
J. A. M. A. 114:139 (Jan. 13) 1940. 
Manufacturer: The Maico Company, Inc., 2632-2636 Nicollet Avenue, 
Minneapolis. 
Western Electric Audiometer, Model 6 B. 
J. A. M. A. 114:1634 (April 27) 1940. 
Western Electric 4 C Audiometer. 
J. A. M. A. 118:1297 (April 11) 1942. 
Manufacturer: Western Electric Company, 300 Central Avenue, 
Kearny, N. J. 








Progress in Otolaryngology 


Summaries of the Bibliographic Material Available in the 
Field of Otolaryngology 


THE PARANASAL SINUSES 


SAMUEL SALINGER, M.D. 
CHICAGO 


As in the years past, every article listed in the Quarterly Cumulative 
Index Medicus for 1941 under “Sinuses” collectively and separately 
has been gone over and is mentioned for the sake of completeness. While 
it is true that a great number of the articles cited were presented for 
purely local consumption and reference to them could have been omitted 
because of their repetitious nature, nevertheless, what they lack in 
originality is compensated for by the trends which they indicate. Taken 
as a whole they reflect the general attitude of the specialist throughout 
the world on topics of common interest more realistically than the few 
exceptional contributions of high merit and originality which are the 
outstanding features of the review and which frequently lead the way 
for other investigators. 

Attention is called to the fact that, owing to an oversight, the sec- 
tion on “Orbital and Ocular Complications” was omitted from last 
year’s review and is included with the material collected under the same 
title for this year. 

ANATOMY 

Van Alyea,' from a study of 100 specimens, comes to the conclusion 
that the cells in the region of the frontal recess should be termed frontal 
cells rather than ethmoid cells because “topographically, clinically and, 
in many cases, genetically they are more frontal than ethmoid.” He 
observed cells of various sizes in 50 per cent of the cases and grouped 
them into two divisions, namely, frontal recess cells and invading cells. 
The latter are the more important clinically not only because they con- 
stitute a possible focus of infection often overlooked but because they 
frequently interfere with drainage from the frontal sinus. He cites 
numerous instances of frontal cells encroaching on the floor, posterior 


1. Van Alyea, O. E.: Frontal Cells: An Anatomic Study of These Cells, with 
Consideration of Their Clinical Significance, Arch. Otolaryng. 34:11 (July) 1941. 
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wall or medial wall of the frontal sinus, distorting the sinus outlet and 
interfering with drainage. Diagnosis of these conditions is made by 
roentgenograms, with or without a probe in situ or the use of contrast 
mediums. Frequently a frontal cell may be broken down by the mere 
passage of a cannula into the frontal sinus, thus liberating the duct 
and making for better drainage. A cell with a thicker wall may be 
safely broken through with a rasp. The author advocates irrigation 
as a safe therapeutic measure and rarely finds it necessary to perform 
the external operation. In most cases the procedures just mentioned, 
with infraction of the middle turbinate bone, resection of the septum 
or crushing of the turbinal cell, will suffice. The radical operation is 
reserved for cases in which all other means of treatment have failed 
or in which complications are threatening or the mucosa has deteriorated 
beyond the hope of resolution. 

Zange,’ in introducing ‘a symposium on the nasofrontal duct, its role 
in frontal sinus disease and methods of maintaining its permeability, 
devotes his time to a discussion of the distribution of erectile tissue 
within the nose in relation to the ostiums of the sinuses. By means 
of sections of the head in which injections were made promptly after 
death, he demonstrates how widespread is this type of tissue throughout 
the nasal chambers, reaching right up to the ostiums of the various 
sinuses. He describes the venous plexuses within the mucosa as being 
divided into two layers: the superficial, consisting of small venous 
spaces, and the deeper, containing larger spaces. The venous radicles 
are distinguished from regular veins, which are round or oval in cross 
section, by their irregular, bizarre shape and by the ring of muscular 
fibers which always surrounds them. This cavernous tissue, contrary 
to the older teaching, which placed it along the inferior turbinate, the 
middle turbinate and the tuberculum septi, reaches all the way up to 
the openings of the sinuses, the lips of which are surrounded by the same 
type of mucous membrane. The implication, therefore, is clear, namely, 
that the periodic filling and emptying of these cavernous spaces accounts 
for the alternating closure and opening of the ostiums, with consequent 
variations in the ventilation of the sinuses, changes in the air pressure 
and the train of symptoms with which all are familiar. On the basis 
of these observations, the subsequent articles by Zange and Moser,° 








2. Zange, J.: Das Schwellgewebe der Nase, besonders in seiner Beziehung zu 
den Nebenhdhlen und ihren Ausfiihrungsgangen, Arch. f. Ohren-, Nasen- u. 
Kehlkopfh. 147:103, 1940. 

3. Zange, J., and Moser, F.: Der Ductus nasofrontalis bei Stirnhéhlener Krank- 
ungen und das Becksche Punktionsverfahren in seiner Bedeutung fiir Diagnostik 
und Therapie, Arch. f. Ohren-, Nasen- u. Kehlkopfh. 147:114, 1940. 
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Wullstein* and Zoéllner* have to do with methods of insuring the 
patency of the nasofrontal duct. 

Paatero,® by filling the antrums in a number of skulls of Lapps, 
determined that their capacity was definitely greater in men than in 
women and on the left side than on the right. In the male brachycephalic 
skull the sinuses were larger than in other types of skulls, but this 
difference was not noted in the female. However, in the flat female 
skull the sinuses were larger than in the high or the medium female 
skull. The average content of the maxillary sinuses was found to be 
13.75 + 0.35 cc. for the male and 12.12 + 0.33 cc. for the female. 
The same author * measured the antrums and the frontal sinuses in 78 
adult Finn skulls but could find no uniform relation between their sizes. 
Numerous measurements revealed that the sizes of these sinuses are 
absolutely independent of each other. 

Seki,® in a study of 50 Japanese heads, found the relation of the 
tear sac to the ethmoid cells and the antrum substantially the same as 
in European skulls. In 22 per cent of his cases he observed that the 
ethmoid cells reached beyond the posterior border of the lacrimal groove 
for a distance of from 1.5 to. 3 mm.; in 12 per cent the cells extended 
medially to the groove. Also, he found that the retrolacrimal pocket of 
the antrum (recessus ethmolacrimalis, Grinwald) was present in 58 
per cent of the cases, suggesting the possibility of infection extending 
from the sinus to the sac. In 22 per cent of the cases the nasofrontal 
duct emptied into the retrolacrimal pocket, and in 4 per cent, directly 
into the antrum. These observations are cited to show that there is a 
possibility of entering the ethmoid cells when one is doing a Toti oper- 
ation, as well as the danger of infection passing from one structure 
to the other. 

Tsuchiya ® gives the details of a gelatin-silver impregnation method 
for staining nerve fibers which he claims is superior to methods previ- 
ously employed. The procedure is as follows: 1. Fix in a 20 per cent 


4. Wullstein, H.: Wegsamkeltspriifung und hiiftung der Nebenhdhlenansfiihr- 
ungsgange, inbesondere des Ductus nasofrontalis mittels Huftdusche, Arch. f. Ohren-, 
Nasen- u. Kehikopfh. 147:139, 1940. 

5. Zéllner, F.: Zur Pathologie des Stirnhdhlenansfiihrungsganges und iiber die 
Ursachen des Versogens der Konservativen Behandlung von Stirnhéhleneiterungen, 
Arch. f. Ohren-, Nasen- u. Kehlkopfh. 147:143, 1940. 

6. Paatero, Y. V.: Size of the Maxillary Sinus in Lapps, Duodecim 57:491, 
1941, 

7. Paatero, Y. V.: Relationship Between Size of Maxillary and Frontal Sinuses, 
Duodecim 57:46, 1941. 

8. Seki, M.: Nachbarverhaltnisse vor: Nasennebenhohlen zum Tranensack (bei 
Japanern), Morphol. Jahrb. 85:49, 1940. 

9. Tsuchiya, S.: Ueber die Nerven des Ohres und der Nasennebenhdhlen, Jap. 
J. M. Se., XII, Oto-Rhino-Laryng. 3:75 (March) 1940. 
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concentration of neutral solution of formaldehyde U. S. P. 2. Wash 
in running water for twenty-four hours. 3. Soak in pyridine for twenty 
hours. 4. Wash in running water for twenty-four hours. 5. Embed in 
gelatin as follows: Soak the section in a 2 per cent solution for four 
hours, then in a 5 per cent solution for twenty hours and then in a 
20 per cent solution for twenty-four hours at a temperature of 50 C. 
Dry in air and fix in a 20 per cent concentration of neutral solution of 
formaldehyde U. S. P. for two days. Dry in air again and place in a 
20 per cent concentration of solution of formaldehyde U. S. P. 6. Wash 
in running water for two days. 7. Cut sections as in the frozen method, 
i. e., 10 to 20 microns in thickness. 8. Prepare a 6 per cent gelatin-silver 
solution (6 Gm. silver nitrate dissolved in 100 Gm. of 2 per cent solution 
of gelatin and boiled until it becomes a clear yellowish brown). Place 
the sections in this solution diluted with equal parts of distilled water 
and set in an incubator at a temperature of 52 C. for twenty-four hours. 
9. Wash in distilled water thirty seconds to two minutes. 10. Place in a 
mixture of 5 cc. of a stock reducing solution (hydroquinone, 2 Gm.; 
solution of formaldehyde U. S. P., 5 cc.; distilled water, 100 cc.), 
2 to 5 cc. of a 2 per cent gelatin solution and 20 cc. of distilled water 
for one to two minutes. The sections become yellowish brown. 11. 
Wash for about ten minutes. 12. Soak in 5 per cent basic solution of 
sodium sulfurite for three to five minutes. 13. Wash in water for thirty 
minutes. 14. Dry thoroughly on filter paper; then mount in xylene 
balsam or glycerin. With this method the nerve fibers appear a deep 
brown, while the other tissues look yellowish brown. The author studied 
the nerve fibers in the mucosa of the antrum and of the ethmoid sinus of 
man and of the frontal sinus of the cat. In the human material nerve end- 
ings were not seen in the superficial mucosal layers, while in the cat they 
were present between the epithelial cells. In the glandular layer there 
were, aside from numerous fibers, a large number of nerve endings of 
various shapes and sizes. The fibers ran mostly parallel to the vessels, 
although many took independent courses. The former in large part led 
into the glands; the latter could be divided into three groups: (a) those 
that collected into nerve bundles; (6) isolated nerve fibers, and (c) 
relatively thick fibers running in company with thin fibers. The course 
of the last-named fibers varied; some were spiral, some very straight, 
some reversed and some branching, while others formed a real network. 

Opheim *° presents a brief description of the comparative anatomy, 
according to which the pneumatic spaces consist of elements having for 
their objective the filling of dead space. He believes that it is the bone 


10. Opheim, O.: Morphology and Morphogenesis of Pneumatized Cavities: Pre- 
liminary Report, Nord. med. (Norsk mag. f. legevidensk.) 102:2005 (June 28) 
1941. 
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itself, and not the mucosa, which determines their conformation. From 
the same comparative point of view the conception of polymorphism 
as a quality inherent in these cavities is presented. To prove that the 
bone itself determines the shape of the pneumatic cavity the author 
performed some experiments on chickens in which he destroyed the 
pneumatic foramen of the humerus and was able to demonstrate that 
the bone continued its development in every detail in the same way as 
though the mucosa were prevented from entering into play. 

Van Alyea* presents the results of his examination of 100 skulls 
with regard to various anatomic aspects of the sphenoid sinus. His 
observations corroborate in most respects those of similar studies by 
many anatomists and clinicians and constitute a rather complete sum- 
mary of present knowledge concerning this important sinus. His work 
reveals the manifold varieties that the sinus may assume, its irregularity 
in form and extent and the encroachments on important neighboring 
structures that may result. All of this is of prime importance in the 
diagnosis of disease in the vicinity of this sinus. The relationship of 
the sphenoid sinus to the optic nerve, the carotid artery, the cavernous 
sinus and the various nerves that pass through or in close proximity 
to its walls is clearly indicated by the author in various illustrations, 
and the pathologic implications are pointed out. Van Alyea found that 
in only 16 per cent of cases was it impossible to probe the natural 
ostium of the sinus, and he suggests various factors that make for 


successful cannulization, including the type of cannula which he prefers. 
The data presented in the article are too numerous for adequate abstract- 
ing and must be studied in the original. The article is well worth a 
thorough reading. 


PHYSIOLOGY 


Fabricant’s work,’? which won the Casselberry award of the Ameri- 
can Laryngological Association, demonstrates a method of measuring 
the py of nasal secretions in situ and elaborates on the practical applica- 
tion of the knowledge thus gained. The original article, which is 
abstracted later, gives the details of the author’s results. On the basis 
of these observations, he shows that topical anesthetics and antiseptics 
used in the nose should conform to the normal py of the nose, which 
is below 7 in the healthy state, or on the acid side, if the drug is to 
contribute to the maintenance of normal ciliary activity. A study of 
the py of various medicaments commonly used in the nose reveals the 
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interesting fact that most of them have a py that runs considerably 
above 7 (some as high as 10) and that their employment produces an 
alkalinity that favors the growth and development of bacteria. The 
author suggests, therefore, that when such medicaments are to be used 
they should be prepared so as to conform to the dictum previously set 
forth; namely, they must have a py of less than 7. Among the drugs 
mentioned the author finds that mercresin (a tincture containing 
secondary amyltricresols and orthohydroxyphenylmercuric chloride in 
acetone and alcohol) diluted 1:5 has a py of 5.5 to 5.7 and fulfils the 
requirements. He mentions various silver preparations, all of which 
have an average fy of about 10 and states that their use in treatment 
of acute or subacute infections of the nasal chambers is contraindicated 
unless a preparation can be found that conforms to the lower figure 
already mentioned. 

The method devised by the author for determining the py of nasal 
secretions in situ gives results contrary to those previously obtained 
by former technics, in which secretions were measured after removal 
from the nasal chambers. He shows that removal of the secretions from 
their normal environment, with exposure to air and changes of tem- 
perature, affects the readings, which always reveal a pronounced shift 
to the alkaline side. By means of a special glass electrode introduced 
within the nose, coupled with a Coleman electrometer and a salt bridge 
attached to the opposite cheek, he obtained readings every minute on a 
number of patients under varying conditions. The results revealed that 
the normal py ranges from 5.5 to 6.5, which is definitely on the acid side. 
The application of cold produced a rise in the py to the alkaline side 
and the application of heat the reverse. Tests made with various vaso- 
constrictors revealed that the py could be maintained at the normal 
level with the use of 1 per cent ephedrine hydrochloride in physiologic 
solution of sodium chloride. Metaphedrin (a proprietary preparation 
of metaphen and ephedrine) caused a marked rise in the py, while 
epinephrine and neo-synephrin produced a definite fall. In acute rhinitis 
there is a rise in py to the alkaline side, and therefore the author feels 
that his studies are a significant guide to therapy, since only those drugs 
should be used which have a tendency to reduce the py to the normal, 
or acid, level. He believes therefore that the old slogan “alkalinize” 
will have to be reversed to “acidify.” 

In a series of experiments on rabbits in which the antrums were 
opened from without and openings made between the sinus and the 
nasal cavity at various points, Hilding ** was able to demonstrate that 
trauma in the region of the ostium resulted in infection much more 
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frequently than when the opening was made at a distance from it. Also, 
he showed that scars along the mucosa, especially when running across 
the normal lines of mucus flow, interfered with the normal expulsion 
of mucus, an observation which corroborated the work he previously 
had done on the frontal sinuses. His studies on the progress of particles 
of india ink showed that the lines of flow all converged at the ostium, 
an observation that explained the results aforementioned. 

Cahn-Bronner ** found that the lysozyme normally present in the 
nasal mucosa and its secretion is a potent factor in bacteriostasis and 
one of the important protective influences against infection. Studies 
made on the lysozyme content of nasal secretions taken from healthy 
persons showed that dilutions of from 1:250 up to 1: 16,000 were 
capable of killing a suspension of test bacteria (Micrococcus lysodeik- 
ticus) containing 40,000,000 organisms within twenty-four hours. An 
interesting observation was the daily variation in the concentration of 
lysozyme in the secretions, probably due to climatic and barometric 
changes. Also, it was demonstrated that in the presence of a cold there 
was a marked drop in the lysozyme, often to the point of complete 
absence, whereas in hay fever the lysozyme content was very high. 

The second contribution by Gurkov*® on the subject of headache 
occurring in aviators as a result of changes in barometric pressure is 
concerned with the alterations that take place within the frontal sinuses 
as a result of changes in air pressure. The observations are the result 
of experimental work on animals. In 15 animals (cats and dogs) pres- 
sures were recorded on the ground, and in a similar number of animals 
observations were made with the animals in a barometric chamber under 
varying degrees of air pressure, during rapid and slow ascent and 
descent. The intrasinus pressure was measured with a water manometer. 
Under normal conditions, with unobstructed nasal breathing, the changes 
within the sinus were rhythmic, the pressure falling on inspiration and 
rising on expiration. When there was partial or complete stenosis of 
the air passages the pressure within the sinus rose to five or six times 
the normal. When the pressure in the chamber was lowered gradually 
over a period of thirty to forty minutes, it was observed that the pres- 
sure within the sinus remained positive until a height of 6,000 to 8,000 
meters was obtained, when it began to drop, becoming negative at 10,000 
meters. The experiments were done with the animals under narcosis. 
When the pressure was rapidly diminished the reading within the sinus 
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remained as low as 5 to 30 mm. of water until terrestrial levels were 
reached, when it gradually returned to normal. The rapid fall of air 
pressure within the sinus on descent resulted in marked hyperemia, 
which is undoubtedly responsible for the severe headaches complained 
of by aviators. 

Sternstein ** found that the response of the erectile tissue to physical 
stimulation of the inferior turbinate was more pronounced in the 
obstructed than in the nonobstructed nose, as measured by his specially 
constructed apparatus, probably as a result of a difference in para- 
sympathetic activity. More startling than this observation was the fact 
that an isotonic solution of sodium chloride increased the swelling of 
the obstructed nose, whereas a hypertonic solution (5 per cent) exerted 
a shrinkage action. This is contrary to the clinically accepted fact that 
isotonic solutions are best borne by the inflamed, swollen nasal mucosa. 
The author is inclined to explain the phenomenon as due to altered 
permeability of the tissues. He found that the nonobstructed nose is 
unaffected by the tonicity of the solution. 

Atkarskaya ** performed a number of experiments on animals to 
determine the influence of the mucosa of the sinuses on the respiratory 
cycle. He found that the sinus mucosa possesses a definite sensitivity 
to atmospheric, thermal and electric stimuli. An adequate stimulus is 
represented by air currents of definite temperature, speed and pressure. 
Irritation of the mucosa results in a change of rhythm in the respiration, 
the breathing becoming slower and of smaller amplitude, as a result of 
reflex inhibitory action on the respiratory center through the trigeminus 
nerve. The accessory sinuses constitute a peripheral receptor in the 
regulation of respiration. The work done by the author is of consider- 
able magnitude, comprising more than 120 experiments, which are 
divided into five series, with more than 500 resultant graphs. The 
results included manometric, sphygmomanometric and kymographic 
readings under differing respiratory conditions and following the intro- 
duction of various thermal, mechanical and electrical stimuli applied 
directly to the mucosa of the sinus. 

To show that the nasal mucosa absorbs and rapidly spreads materia! 
introduced within the nose, Weiss ** carried out a number of experi- 
ments on rabbits and human subjects with various dyes to determine 
the exact procedure. He found that 1 drop or 1 spray of the material 
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is sufficient to spread over the entire mucosa and that the epiglottis is 
adequate protection against any of the solutions reaching the lower air 
passages. The experiment tends to show that the intranasal use of 
vaccines is not only without danger, but of decided merit. 

Leasure *® studied the influence of the sympathetic and the para- 
sympathetic system on the activity of the cilia and mucous glands and 
found that the predominant activity of the former results in or coincides 
with circumstances associated with the common exposures to cold. This 
overactivity of the sympathetic system exerts a depressor influence on 
the mucous glands, which leads to drying and thus predisposes to 
bacterial invasion. 

Lipsey ?° was interested in finding out the rate of absorption of drugs 
from the sinus mucosa under normal and diseased conditions in order 
to determine the toxicity and the efficacy of certain therapeutic agents. 
He performed a number of experiments on dogs and human subjects 
and found that phenolsulfonphthalein in saturated solution when injected 
into the antrum could be recovered in the urine, beginning thirty minutes 
after injection and continuing for about eight hours. In cases in which 
sinuses contained pus, whether manifest or without symptoms, the 
rate was somewhat slower, and in cases of allergy it was considerably 
delayed. The experiments with solutions of sulfanilamide and sulfa- 
thiazole (2-[paraaminobenzenesulfonamido]-thiazole) were inconclusive, 
and the author states that further studies will be necessary to determine 
the value of these drugs when used locally. 


PATHOLOGY 


Eichelberger and Lindsay ** studied the chemical composition of 
fluid aspirated from benign, nonsecreting cysts of the antrum in a series 
of 25 cases. These are the cysts observed in the subepithelial connective 
tissue and described by one of the authors (Lindsay **»). The authors 
found that the concentrations of dextrose, nonprotein nitrogen, carbon 
dioxide, calcium, sodium, potassium and magnesium were similar to 
those of the normal blood serum, indicating the direct passage of these 
substances from the blood to the cyst cavity. The protein content, how- 
ever, was much higher than that of normal transudates, suggesting an 
inflammatory origin. The authors explain the increased protein as the 
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result of increased permeability of the cyst membranes due to “infection, 
bacterial products and proliferative vascular reactions.” 

Okabayasi,”* in a series of experimentally induced suppurative and 
phlegmonous infections of the sinuses with Streptococcus haemolyticus, 
was able to prove the theory of focal infection by demonstrating meta- 
static foci of infection in the spleen, heart and other organs. The process 
comes about through an allergic hyperergic reaction that takes place 
in the connective tissue envelope of the blood vessels. The typical 
phenomena observed were glomerulonephritis and pericarditis of the 
rheumatic type. 

Tsuda ** observed an unusual condition in the antrum of a 16 year 
old girl who underwent an operation on the maxilloturbinal bone. Six 
small isolated ossicles were noted within the cavity, which the author 
believes were osteophytes, as described originally by Zuckerkandl. 


DIAGNOSIS 


Goldman * believes that there is an entity known as occult, or hidden, 
sinusitis which is responsible for many cases of constitutional disease 
and fever of unexplained origin. This condition is not usually diag- 
nosed because of the absence of local symptoms and insufficient attention 
to examination of the secretions obtained by lavage. He points out 
that transillumination has proved to be unreliable in many cases. In 
this connection he cites Gafafer and his own experience in 400 successive 
cases in which the sinuses were irrigated, 97 of which were cloudy on 
roentgen examination but yielded clear fluid and 36 of which were clear 
on transillumination but returned positive washings. He thinks that the 
roentgenogram often fails to indicate the true state of the mucous mem- 
brane. He lays great stress on the bacteriologic examination of irrigation 
fluid taken under aseptic conditions. The bacteriologic content of this 
fluid is different from that of the nasal cavity proper, as evidenced by 
the presence of pneumococci and streptococci in the former, these 
organisms being seldom found in the nasal cavity. Also, he believes 
that cytologic examination of the fluid may yield fruitful data, such as 
the presence of eosinophils in cases of asthma or of cholesterol crystals, 
the result of previous bacterial lysis. He advocates making direct smears 
and, also, culturing material in broth and on blood agar plates. Many 
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authors are cited to show that there is a direct connection between 
the presence of bacteria in the sinus washings and various systemic 
diseases ; although the evidence is against the assumption that there is 
direct invasion of the blood stream, it seems likely that the continued 
absorption of bacterial products leads to sensitization to various allergens 
or to disturbance in metabolism that may be the forerunner of a remote 
disease. [The author makes no mention of the use of contrast mediums 
or planography.—S. S.] 

Careful checking of observations in a series of 78 Caldwell-Luc 
operations by McNay *° revealed only 13 per cent of cases in which 
the previous roentgenographic examination had given an inaccurate 
impression of the pathologic process. Of interest was the report on 
22 antrums showing cloudiness in the roentgenogram; 8 of these 
revealed definitely thickened mucosa; 10 contained thick, purulent 
secretion; 2 had an edematous membrane, and 1 was filled with pus; 
in 1 case no antrum could be demonstrated, the usual space being filled 
with cancellous bone. The very nature of the widely pathologic states 
discovered demonstrates the fact that “general clouding” in the roent- 
genogram may mean much or little. [Is it not possible that contrast 
mediums would reveal considerably more and that the upright position 
might show a fluid level? S. S.] 

Mendoza ** describes the three projections which he finds most 
useful in taking roentgenograms of the sinuses, namely, the occipito- 
mental, the verticomental and the lateral. He points out the errors 
that may be encountered through false interpretation of intervening 
shadows and the importance of properly judging the thickness of the 
bony walls of the sinuses and the air capacity as factors in the pro- 
duction of shadows in the pictures. He is in favor of the employment 
of contrast mediums in doubtful cases and finds the displacement method 
useful, particularly for the sphenoid sinuses. He mentions the voluntary 
aspiration method of getting the oil into the sinuses, a method that 
was described by Cora Eliseht ** and abstracted in the review for 1940.%* 

Vernieuwe’s *® article on diagnostic errors in roentgenographic 
interpretation is a repetition of his article on the same subject which 
was abstracted in the review for 1940.*° 
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Christensen *° describes a setup for photographing the interior of 
the antrum through an antroscope introduced via a trocar opening in the 
inferior meatus or through the canine fossa. He shows three pictures 
in color of typical conditions found. 

Kuhlmann, Rating and Schneider ** have found planography useful 
in outlining tumors of the sinuses, especially with reference to involve- 
ment of surrounding bony structures. They employ both the frontal 
and the sagittal projection at various depths and show a number of 
pictures illustrating the technic, as well as roentgenograms demonstrat- 
ing several cases in point. On comparison with the conventional roent- 
genograms in these particular cases, the superiority of planograms is 
evident, especially in the case of the osteoma of the frontal and ethmoid 
sinuses, in which it was desirable to know in advance whether the 
orbital roof had been eroded. The planogram showed this clearly, 
whereas in the conventional roentgenogram this factor was obscure. 

In an excellent and well illustrated article, Moore, Cone, Dean and 
Burton ** demonstrate the value of laminagrams in the diagnosis of 
sinus conditions and show their superiority to conventional projections 
in cases in which the diagnosis is obscure. The ability to show the 
skull as if it were sectioned in the laboratory at any desired level, and 
thus bring out the details at any depth without the confusing shadows 
of superimposed tissues, is of inestimable value, as has been conclusively 
proved in cases of isolated disease of the posterior ethmoid cells and 
the sphenoid sinus. The authors are pioneers in this type of work, in 
this country at least, and in quarters where it has been possible to 
duplicate their results with adequate apparatus their findings have been 
fully corroborated. As I have mentioned in these reviews of the past 
few years, I believe that this advance in roentgenologic technic will 
ultimately prove to be of great value as it becomes more available to 
the mass of practitioners. 

Tobeck ** relates a case in which the contrast substance (the exact 
material is not mentioned) injected into the antrum was observed to 
be still present in the polyp-lined sinus one year after the instillation, 
having given rise to severe local symptoms necessitating a Caldwell-Luc 
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operation. The residual mass of congealed oil was found in the center 
of the cavity, and histologic examination disclosed the lymphatics drain- 
ing the mucosa, that is, the deeper layers, to be filled with the material, 
in many places completely blocking the vessels. In other areas numer- 
ous phagocytes were seen choked with the foreign substance. The 
author cites Pfahler as having reported a similar case, in which the oil 
had penetrated the lymphatics down to the cervical glands, which became 
enlarged to such a degree that a diagnosis of lymphosarcoma was made 
before operation on the glands was performed. In this case the glands 
were full of the absorbed foreign material. The author contends that, 
whereas it has been shown that a normal sinus will expel the oil within 
three or four days, a diseased mucosa will in many cases take much 
longer and in some cases will fail utterly, thus adding to the burden 
of the already failing mucosa and its draining lymphatic system. He 
feels that use of contrast mediums is unnecessary, since careful roent- 
genographic examination will disclose all that need be known about 
the condition of the sinus mucosa and the surrounding bone. [The 
author mentions iodipin (iodized vegetable oil) in the article, which 
is a much heavier oil than any commonly employed in this country. 
Certainly, up to the present I have failed to find any case reported in 
our literature that parallels those just mentioned. S. S.] 

Thoma ** recommends either iodized poppyseed oil 40 per cent 
or iodized peanut oil with added chlorine (iodochloral) for the differ- 
ential diagnosis of cysts and central tumors of the jaws, for outlining 
cysts in relation to the antrum and for delineating the outlines of the 
antral mucosa in cases in which the flat plate is not definite and surgical 
intervention is contemplated. The only contraindications to the use of 
these substances are in cases of idiosyncrasy to iodides, acute active 
tuberculosis and debilitation. Several cases are cited by way of illus- 
tration. 

Robins ** is a strong advocate of the use of iodized poppyseed oil 
in the antrum for diagnosis and prefers it to be injected via the inferior 
meatus rather than to instil it by the Proetz method of displacement. 
As a rule he finds that 6 cc. is a sufficient amount for the average 
antrum. The method is particularly useful for outlining polypi, cysts 
and localized hyperplasias, which are not so readily made out in con- 
ventional roentgenograms. Several excellent roentgenograms from 
typical cases accompany the article. 
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SINUSES IN CHILDREN 


Furniss ** finds that sinus disease is more common among children 
than is generally suspected. In a series of 100 children examined just 
prior to tonsillectomy he discovered definite involvement of the sinuses 
in 24. These children had their tonsils and adenoids removed; yet 
examination six months later revealed mucopus in the antrums of 15 
of them. He concludes from this observation that tonsillectomy does 
not mean a cure of the sinusitis. He believes in lavage, displacement 
and antrostomy, if necessary. Also, change of climate may be impera- 
tive. [No mention is made of allergic complications or the influence 
of diet. S. S.] 

Vaillancourt ** discusses many of the obscure aspects of sinusitis, 
especially in children, and poses several questions which have as yet 
not been satisfactorily answered, such as the real function of the 
sinuses and the reason that certain sinuses are more disposed to infec- 
tion and that the condition and the symptoms change from day to day 
in irregular fashion. Much of this has to do with the constitutional 
status of the patient. No solution is offered, and the whole thesis 
seems to be rather on the pessimistic side. The author points out that 
one is treating not a malady but a patient suffering from a malady, 
which is quite different. 

After careful observation on a number of cases of ozena and a wide 
experience with children suffering from nose and throat complications 
of the various exanthems, Cullom ** comes to the conclusion that ozena 
is the end result of purulent sinusitis, having its origin in childhood 
after scarlet fever or other infectious disease. He cites the work of 
Griinwald and Bosworth in support of his contention and presents 
several cases illustrating his point. The decline in the number of cases 
of ozena in recent years is the result of close attention to nasal symp- 
toms following the exanthems on the part of pediatricians and others, 
with consequent diagnosis and proper treatment of sinus infections 
formerly overlooked or neglected. The greater incidence among females 
than males (5:1) is attributed to the greater activity in outdoor sports 
among boys than girls, at least in former years. [Routine roentgeno- 
grams of patients with otitis media and mastoiditis following scarlet 
fever revealed signs of concomitant involvement of the sinus in 91 per 
cent. | 
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Bouslog *® stresses the importance of viewing the respiratory tract 
in children as a whole (including the air spaces of the middle ear) 
because of the frequent involvement of its different parts to varying 
degrees, according to the type and the principal location of the infection. 
He cites several cases to show the simultaneous involvement of the 
mastoids, the sinuses and the bronchopulmonary tract, as demonstrated 
in roentgenograms. Neglect to include the sinuses in all roentgenographic 
studies of the mastoids and the chest may lead to overlooking an impor- 
tant contributing factor in the clinical picture. 

Hosen and Tyner *° are concerned with the elimination of bacteria 
from the sinuses as evidence of cure, and the treatment they offer is 
with this in mind. They claim that many cases of chronic sinusitis in 
the adult could be prevented by proper attention to the condition in 
childhood. Their plan is to irrigate the antrum once a week for six 
weeks, at the same time giving injections of an autogenous vaccine at 
three to five day intervals for a total of fifteen doses. If pus is still 
present antrostomy should be performed. They do the irrigation with 
local anesthesia in children over 5 years of age and with intravenous 
injection of evipol (n-methyl-C-C-cyclohexamethyl barbituric acid) in 
younger children. If the irrigation fluid is clear at the end of the course 
of treatment it is centrifuged and a smear examined for bacteria. If 
bacteria are present the patient is given a three months’ rest, when the 
washings are again examined. If pus is present the course is repeated, 
and if bacteria are found, but no frank pus, the treatment consists of 
injections of vaccine alone. A third course of treatment is rarely 
needed. Allergy is in all cases eliminated by appropriate treatment. 

Blotta *t reports good results in the treatment of sinusitis in chil- 
dren with the use of a bacteriophage of the d’Herelle type. In case l, 
that of a child of 7 from whose antrums he recovered pus containing 
nonhemolytic streptococci, gram-negative diplococci, Micrococcus catar- 
thalis and Staphylococcus aureus, the vaccine was injected into the 
antrums a number of times after irrigation. This resulted in complete 
cure, as proved later by roentgenograms taken with contrast mediums. 
In another case a child of 6 had had osteomyelitis of the superior 
maxilla in infancy from which it recovered, but a discharge, which was 
traced to the ethmoid cells, persisted. This patient was treated locally 
with an autogenous vaccine and also became symptom free after several 
applications. The author calls the treatment “biologic” and claims 
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for it every advantage, with no local or constitutional reactions. He 
concludes, however, that in the event the treatment should fail, one 
should not hesitate to intervene surgically. 

Layton ** classifies adenoids into four types according to size, pres- 
ence of deep folds, location and consistency. He finds that in children 
they may act as inciting agents in the development of acute sinusitis or 
the maintenance of a chronic infection, usually of the catarrhal type, 
either by obstructing the nasal airway or by lowering the general 
resistance. In the fourth type he describes, namely, the flat, firm and 
velvety adenoid, the associated sinusitis is likely to be of the suppurative 
type and connected with bronchiectasis. Layton’s paper is one in a 
symposium on adenoids in which the question as to just what is meant 
by the term is discussed and the various methods of removing the 
growths are entered into in much detail. 

In reviewing a series of 4,218 cases of scarlet fever encountered 
during the course of twelve years, Stroder ** found only 22 cases in 
which there were demonstrable sinus complications—a rather small 
number as compared with figures from other sources. He admits that 
roentgenographic studies were not made in all cases; this, taken into 
consideration with the fact that frequently the sinus complication was 
symptomless, leads one to conclude that many other cases were missed. 
The author states that the sinus disease was seldom the only complica- 
tion, being most frequently seen in association with otitis media and 
cervical adenitis. In younger children the ethmoid cells were most 
frequently involved and orbital symptoms were common. Since in 
these cases there were usually no symptoms except the nasal discharge, 
the author stresses the importance of proper roentgenographic studies. 
As a rule, he found that conservative treatment sufficed, except in cases 
of orbital complications. In the latter his treatment consisted of light 
baths, hot applications, frequent use of nasal tampons of a pontocaine- 
epinephrine solution and “prontosil.” In only 3 of the 22 cases was 
surgical intervention required. 

Shannon ** makes the interesting observation that in children with 
local lesions about the mouth and nose the oral temperature is likely 
to be higher than the rectal temperature and cites a case in which a 4 
year old boy had a daily rise in the oral temperature for which no 
constitutional cause could be determined. The rectal temperature 
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remained normal, and it was found on further examination that the 
discrepancy was due to a sinus infection resulting from a previous 
attack of scarlet fever. 

Harlowe ** reports a case of a child of 6 in whom, three weeks after 
an attack of influenza, there developed swelling of the left cheek, dis- 
charge from the nose and loosening of the teeth on the affected side. 
In addition, a fistula in the alveolar process was discharging pus, and 
roentgenograms showed pronounced cloudiness of the sinus. The 
presence of osteomyelitis was not determined definitely until a later 
date. Drainage was established, and later several loose teeth and 
sequestrums were removed. Four months later a large sequestrum came 
away spontaneously. The entire course of the process lasted eight 
months and resulted in cure. The author feels that avitaminosis may 
have been a contributing cause of the disease. The case is unusual 
in that most cases of osteomyelitis of the upper jaw occur in infants 
and usually run a fulminating course. 

Sato and Mano *® report a case of a child of 5 years who for a 
month had pain in the gums, swelling of the cheek and nosebleed. A 
dentist removed two sequestrums from the premolar region. The 
swelling and pain increased. Examination revealed swelling of the 
turbinates and profuse secretion in the corresponding side of the nose. 
A fistula was present in the upper premolar region, which admitted a 
probe for a distance of 4 cm. Operation revealed a defect in the bone 
of the anterior wall of the antrum, bloody secretion in the sinus and a 
swollen mucosa. Later a sequestrum was expelled. Recovery followed. 

Kallay ** states that empyema of the antrum is rare in infancy. It 
does not cause symptoms and therefore remains unnoticed. On biopsy, 
Onodi observed inflammatory or purulent processes of the paranasal 
cavities in 62 per cent of diseased infants. Infections of the antrum 
in infancy usually accompany other diseases, such as a catarrhal process 
of the upper respiratory tract and acute contagious diseases. Only in 
cases in which complications may occur may a diagnosis be made at 
such an early age on account of the absence of subjective symptoms. 
Of the complications, periostitis is the most frequent. Roentgenographic 
signs are invaluable in examination of infants. As far as the differential 
diagnosis is concerned, Kallay mentions that empyema of the antrum 
is usually accompanied by swelling of the face near the alae nasi and 
associated with the lower eyelid; purulent inflammation of the ethmoid 
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cells is associated with swelling of the internal angle of the eye and 
that of the frontal sinus with swelling of the upper eyelid. On the other 
hand, osteomyelitis of dental origin causes edema of the soft palate and 
the reflecting fold of the mucous membrane of the mouth. Empyema 
of the antrum in infancy is considered as a benign process, Kallay 
claims, and conservative treatment is usually effective. In a case of 
this condition in a 10 day old infant who recovered culture showed 
Staph. aureus. 

Ross ** reports a series of 36 cases of hemiplegia in adolescents and 
young adults, in many of which the condition came on in infancy or 
early childhood as a result of various severe infections; in the rest the 
cause was unknown. Pneumoencephalograms revealed thickening of 
the skull on the side of the lesion with dilatation of the opposite lateral 
ventricle, reduction of the brain bulk on the affected side and enlarge- 
ment of the sinuses on the same side. Ross cites several authors who 
attempted to explain the changes in the bone as compensatory to the 
diminished intracranial growth. The records showed that in 25 of the 
36 cases in the author’s series the hemiplegia developed before the age 
of 2, in 7 between the second and the seventh year and in 4 between 
the eighth and the thirteenth year. 


OCULAR AND ORBITAL COMPLICATIONS 


Piquet *° discusses oculo-orbital complications occurring during the 
course of latent sinusitis and cites 6 cases. Two of these were cases 
of an acute condition in children in which the presence of the sinusitis 
was not suspected because of the absence of fever and local signs. There 
were 4 cases of caseous frontal sinusitis, 2 cases of caseous maxillary 
sinusitis and 4 cases of closed empyema of the ethmoid or frontal sinuses. 
The author explains the process as being due to the ability of certain 
highly virulent bacteria to cause early destruction of bone without 
inciting much local or constitutional reaction, just as Streptococcus 
mucosus causes intracranial complications with few symptoms of mas- 
toiditis. In the cases of acute sinusitis mentioned the orbital swelling 
appeared without fever. Both occurred in children about 10 years of 
age, and operation revealed erosion into the ethmofrontal sinuses with 
subperiosteal abscess. In the 4 cases of chronic frontal sinusitis the onset 
of the disease could not be determined. One case was that of a child 
of 6 who had streptococcic septicemia, with resulting bilateral frontal 
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sinusitis. One sinus was opened at once and the other six years later. 
The sinuses were filled with pus and caseous masses. In the 3 other 
cases local symptoms were minimal and operation disclosed inspissated 
masses and erosion of bone with chronic granulation tissue. In the 2 
cases of maxillary sinusitis the case was a dental infection due to 
anaerobic bacteria and the sinuses contained cheesy masses. The infec- 
tion spread slowly upward to involve the ethmoid cells, the Jacrimal 
sac and, finally, the orbit. In both instances there were practically no 
symptoms until an acute intercurrent infection brought the process to 
a head. In 1 of the 3 cases of closed empyema of the ethmoid sinus it 
was possible to trace the infection to a previous incomplete operation 
on the ethmoid. In the other 2 cases there were no symptoms until the 
sudden appearance of the orbital abscess. 

Szende °° describes the various channels by which infection reaches 
the orbit and ascribes the frequency of abscess to the thinness of the 
bone and the loose attachment of the mucoperiosteum, which is firmly 
attached only at the suture lines. One of the cases reported by the 
author was that of a 60 year old man in whom blindness in one eye and 
enormous exophthalmos developed after an attack of headache, edema 
of the lids and fever. Pus was seen in the middle meatus, and the 
roentgenograms revealed pansinusitis. The maxillary sinus was opened 
and found to contain fetid pus and polypi. At the same time the orbital 
abscess was opened and an erosion of the floor of the frontal sinus 
exposed. The operation was discontinued because of the poor condi- 
tion of the patient but was completed later. On account of extensive 
destruction of both walls of the frontal sinus, both frontal sinuses were 
obliterated. The patient recovered. The other case reported by the 
author, that of a youth aged 20, was similar. In this case the antrum 
cleared up after repeated irrigations and the frontal sinuses were operated 
on, as in the first case, by the old Riedel technic. 

Chavanne and Colrat ** report a rare complication and claim that 
there is no record of a similar case in the literature. A woman aged 23 
had a chronic nasal obstruction, with nasal discharge, headache and 
pain in the left side of the upper jaw for ten days. A short time previ- 
ously, while on a voyage, she had a nasal operation, which improved the 
breathing. Examination revealed polypi and pus on the left side, and 
the left antrum was dark on transillumination. The polypi were removed 
in two sittings and suppuration ceased, but in the meantime vision 
began to fail. Examination revealed a large central scotoma and a 
macular hemorrhage about the size of the disk, rather regular in outline 
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and located in front of the macula (preretinal). Gradually the clot was 
absorbed, and vision returned to normal six weeks later. 

Magnard’s case ** concerned a girl of 18 in whom a temperature of 
104 F. developed the day after extraction of the second and third lower 
molars, which were infected. There were submaxillary swelling and slight 
palpebral edema. Four days later an abscess of the submaxillary gland 
was opened and drained. The temperature still remained high, and the 
swelling of the jaw increased. Fever and pain persisted. Nine days 
after the extraction the patient suddenly lost her vision on the affected 
side. The lids were extremely edematous ; the bulb was tender ; mobility 
was restricted; light perception was gone, and pupillary reflexes were 
abolished. There was also papillary stasis. An external orbitotomy 
was done, and drains were inserted. The bacteria present were mostly 
pneumococci. Atrophy of the optic nerve ensued. The author thinks 
the case interesting because’of the orbital cellulitis, which is not a com- 
mon complication of infection of the lower jaw and which he believes 
most likely was thrombophlebitic in origin. 

White ** reviews the records of 103 cases of sinus disease requiring 
surgical intervention and representing 5 per cent of all patients hos- 
pitalized during a five year period. The outstanding feature of these 
was “head cold” cases and the next most frequent was tumor. The 
most common complications were orbital. The high incidence of such 
complications among the surgical cases is explained on an anatomic 
basis: namely, the expansion of dura that accompanies the optic nerve 
to form the periosteal lining of ‘the orbit and also to encase the nerve, 
the dura being rather loosely attached except at the suture lines; the 
expansion of the optic nerve into the retina, and the large pool of 
valveless veins in the orbit. Orbital infection occurs through necrosis 
of bone and by way of the venous channels. The symptoms of orbital 
invasion are explained on the basis of the extension of the disease and 
the structures involved. It is important to differentiate between sub- 
periosteal abscess and orbital cellulitis because of the difference in 
indications for treatment. Chemosis, fixation of the bulb, loss of vision 
and changes in the fundus mean orbital cellulitis and present the danger 
of extension to the meninges and the blood stream. Orbital complication 
in children should be treated vigorously and early. Optic neuritis is 
common and not necessarily associated with free pus in the nose. “The 
important factors are a very fluid consistency of the discharge, a high 
toxicity, porosity of the membranes and bone and an unusual closeness 
of the nerve to the sinus.” Tumors and osteomyelitis are also discussed. 
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Littell ** relates the case of a man aged 45 who had proptosis and 
deviation of the right eye of several weeks’ standing. There was a 
history of long-standing chronic sinusitis, with previous intranasal sur- 
gery. Roentgenograms showed bony changes in the roof of the orbit 
and the anterior portion of the frontal sinus. There were slight head- 
ache and a temperature of 99 F. Supraorbital incision released a large 
amount of pus, showing Streptococcus viridans and Staph. aureus. 
Simple drainage was instituted for two weeks. The wound was then 
explored further and a tremendous frontal sinus uncovered, with its 
entire orbital and cerebral walls absent. A large area of dura was 
lying exposed and was thick and pulsating. Several sequestrums were 
removed from the posterior wall of the sinus. The ethmoid cells were 
also exenterated. The author discusses the various procedures for 
dealing with this condition. Sewell’s operation is recommended as 
being adequate and is particularly useful in reducing an existing 
exophthalmos. 

Spaeth °° discusses the various ocular manifestations of intracranial 
disease due to ear or sinus infections and their diagnostic value. In 
connection with disease of sinus origin, he points out that the common 
routes of infection are either from a contiguous diseased area, such as 
one of osteomyelitis, or by way of the lymphatics from the posterior 
sinuses to the arachnoid spaces. He also mentions the possibility of 
transmission of infection through the crista galli or the frontoethmoid 
suture, with subsequent meningitis. Infection may also pass from the 
sphenoid sinus either by way of direct extension through necrotic walls 
or through the connecting blood vessels or vessel channels. He points 
out that thrombosis of the cavernous sinus resulting from ethmoid 
disease is often preceded by a condition that at first seems to be only 
simple retrobulbar cellulitis. Persistence of exophthalmos with acute 
ethmoiditis despite active local treatment, especially if accompanied by 
constitutional symptoms, suggests the possibility of a retrobulbar 
abscess, which must be evacuated. The author states that extraperi- 
osteal cellulitis seldom causes intracranial complications. Subperiosteal 
pus, however, developing from ethmoiditis may burrow cranially and 
result in intracranial infection. As a rule fundic changes are unilateral 
when due to otitic infection and bilateral when due to sinus disease. 

Meller,®* in a series of 72 cases of orbital complications, found that 
conservative measures were successful in about 75 per cent. He lists 
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the following indications for surgical intervention: cerebral symptoms, 
such as severe headache and meningeal signs; marked impairment of 
bulbar mobility ; pronounced chemosis or changes in the fundus, such 
as venous stasis and optic neuritis, and the presence of sepsis. 

Steffensen ** feels that if orbital edema does not subside promptly 
after adequate intranasal measures to facilitate drainage it is better not 
to delay surgical treatment. Although there are cases in which it is 
not easy to differentiate simple edema from abscess, this difficulty is not 
encountered in most instances in which the brawny swelling of the 
lids and conjunctiva, the severe pain and the displacement of the bulb 
point to the formation of pus. The author feels that the condition should 
be attacked through an external approach, such as the Lynch or Ferris 
Smith operation, so that adequate access is obtained not only to the 
subperiosteal accumulation of pus but to the primary focus in either the 
frontal or the ethmoid sinus. 

Ohno’s case ** was that of an orbital abscess due to chronic infection 
of the frontal sinus in a man of 60, with erosion of the floor of the 
sinus. The case was not remarkable. 

Eshima’s case ®® was that of a man of 47 with a history of purulent 
discharge from the nose for one month. Symptoms of pressure about 
the eye were followed by chills, fever, swelling of the lids, proptosis and 
diplopia. External operation revealed an orbital abscess, due to perfora- 
tion of the orbital wall of the frontal sinus, in the region of the anterior 
ethmoid nerve. ‘The author claims that the obstruction of the naso- 
frontal duct was caused by a well developed anterior ethmoid cell which 
crowded the duct. 

Kindt ® cites a case of optic neuritis and iridocyclitis of four months’ 
duration in which a focus was found in an infection in the contralateral 
maxillary and ethmoid sinuses. The pathogenesis and rationale of treat- 
ment are discussed briefly, with emphasis on the early eradication of the 
focus. 

Lopes ** relates the details of a case of conjunctivitis and xeratitis 
with ulceration which became progressively worse over a period of sev- 
eral weeks despite the usual therapy but which yielded promptly to 
operation on the antrum. Cystic degeneration of the mucosa was 
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revealed, with staphylococci the predominating organistms. He states 
that the change in the patient’s condition was instantaneous and almost 
miraculous, the acute subjective symptoms subsiding rapidly and the 
ulceration healing with but minimal scarring. Pathways of infection 
in cases of this kind, he states, are in direct continuity via the nasal 
mucosa and the lacrimal apparatus, as well as via the haversian canal- 
iculi of the common bony partition. 

Ferreri’s case ** was one of chronic hyperplastic uveitis in a patient 
with hyperplastic sphenoethmoiditis of the Sluder type, with recovery 
after operation. He stresses the angioneurotic connection between dis- 
eases of the sphenoid and ethmoid sinuses and the uveal tract as the 
pathogenic factor. 

Epshteyn * cites Spector, who reported 30 cases of glaucoma, in 26 of 
which the antrum and ethmoid cells on the same side displayed some 
cloudiness. Spector, furthermore, stated that in 71 out of 76 cases 
of bilateral glaucoma the cloudiness was more pronounced on the side 
on which the disease was most advanced. The connection, in the 
author’s opinion, was based on the venous drainage from the sinuses 
upward, which caused stasis and increased venous pressure. Epshteyn’s 
observations in a series of 100 cases failed to support Spector’s argu- 
ments. In 11 cases treatment was given in the department for diseases 
of the ear, nose and throat for sinus infection of various degrees of 
severity. In 15 of the remaining 89 cases an infection of the antrum 
was diagnosed, although in 2 of them the roentgenographic evidence was 
negative. In a total of 13 cases a definite nasal discharge was present. 
In 3 cases there was severe rapidly advancing glaucoma and the sinuses 
on the same side were affected. 

Hargett and Ernsting ** report an unusual case of optic neuritis com- 
plicating acute antritis. A girl of 19 began to notice failing vision one 
month after a cold in the head. In the left eye the visual field was con- 
tracted and vision was reduced to 20/60. There was tenderness of the 
infraorbital margin. The symptoms increased, and _ investigation 
revealed a cloudy left antrum. Irrigation yielded a small amount of 
light, mucopurulent material. The ocular symptoms improved almost 
immediately, and within a short time the visual fields were restored to 
normal. 

Costen ** presents a review of the literature and submits 13 cases 
of chorioretinitis and hemorrhagic retinitis associated with disease of 
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the sinuses. In most of the cases the disease was located in the sphenoid 
sinus and the posterior ethmoid cells, although in more than half the 
cases the antrum was also involved. The sinuses were operated on in 
11 cases, with recovery from the ocular conditions in 9 cases. In | 
case recovery followed removal of the tonsils. The author believes the 
question of terminology needs to be cleared up. In many cases of mild 
chorioretinitis in which no diagnosis of the ocular lesion was ever made 
but in which it might be suspected from such symptoms as transient 
blurring of the vision, operation on the nose gave relief. 

Cullom * reports 6 cases of ocular complications: In 4 it was toxic 
amblyopia, in 1, inflammation of the vitreous, and in 1, pressure on the 
optic nerve due to empyema of the sphenoid sinus. In these cases the 
evidence of sinus disease was obtained by examination, roentgenograms 
and aspiration or puncture. At any rate, a definite pathologic process 
was present, as proved by irrigation or operation. It was also interest- 
ing to note that the general health in all cases improved after adequate 
care of the sinus infection. It is important to note how often a patient 
has a sinus infection of which he knows nothing but which has caused 
not only local adjacent symptoms but constitutional reactions. The 
author contends that such conditions can be diagnosed and cured if 
proper examination and treatment are carried out. 

Arndt ** reports 2 cases of acute optic neuritis in young women, in 
1 of which there was detachment of the retina, following an attack of 
mild influenza in which the sphenoid sinuses were involved. In both 
instances operation on the sphenoid sinuses revealed marked swelling 
of the mucosa, with a small amount of pus in 1 case. The retinal 
detachment observed in the first case followed the operative procedure 
on one sphenoid, despite which the opposite sphenoid sinus was opened, 
and with appropriate palliative treatment, gradually receded in the 
course of a few months. With proper glasses vision was ultimately 
restored to 6/12 in one eye and 6/6 in the other. The fundi showed 
scattered pigmented areas at the site of the detachment. The author 
feels that some benefit must be derived from the “blood letting” incident 
to operation on the sphenoid sinuses in cases of this type. 

Barber and McNamara“ report 10 cases of more or less chronic 
iritis, uveitis, cyclitis and neuritis in which the removal of an infected 
focus in the ethmoid or the sphenoid sinus or the antrum resulted either 
in cure or in decided improvement. Evidence of involvement of the 
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sinus was always present on thorough examination, so that the indica- 
tions were clear, although in most cases there was little evidence of 
purulent infection. Cultures always yielded bacteria, and the pathologic 
process encountered was generally of the hyperplastic, polypoid type. 

Buzoianu * cites 5 cases of trephination of the sphenoethmoid sinus 
in which all preceding therapy, including removal of other foci of infec- 
tion, failed to halt loss of vision. In 3 of these cases complete and 
prompt return of vision followed operation ; in the fourth case there was 
definite improvement, and in the fifth there was no change. In no case 
were macroscopic lesions observed in the sinus. He claims the good 
results were due to reflex action via the trigeminosympathetic fibers. 
The operation is simple, carries no risk and is easily performed. The 
routine procedure is to remove the posterior part of the middle tur- 
binate, exposing the anterior wall of the sphenoid sinus, open the sinus 
through the ostium, enlarge the ostium with a curet and open the pos- 
terior ethmoid cells. A number of illustrations showing the technical 
procedure, as well as roentgenograms with probe in the sphenoid sinus, 
are included. 

Escat *° discusses his results in 33 cases of optic neuritis in which 
surgical treatment was carried out. Of 4 cases of retrobulbar neuritis, 
ethmosphenoidotomy was completely successful in 2 and definite 
improvement was effected in the others. Of 29 cases of papillary neu- 
ritis, operations were completely successful in 15 and resulted in marked 
improvement in 7, partial improvement or arrest in 6 and no change 
in 1. He discusses various theories advanced to explain the action of 
the operation and suggests that the benefit arises from a revulsive or a 
derivative action due to phlogosis in the ethmosphenoid region, released 
by the surgical trauma to the trigeminosympathetic fibers extending 
back to the pituitary region and thus acting on the optic nerve itself. 

Agati and Bortolotti* report a case of optic nerve atrophy with 
bitemporal hemianopia in which the roentgenographic findings were 
unusual. The ethmoid cells were extensively developed so that the 
posterior cell encroached on the sphenoid laterally and superiorly for 
a distance of 2 cm. above the normal sphenoethmoid plane. Numerous 
pictures accompanying the article show that the floor of the anterior 
fossa was more oblique than normal and the sella was flattened and 
pushed backward. The optic symptoms were due to compression of 
the chiasm. 
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Brunner * presents a thorough analysis of the problem of retrobulbar 
neuritis in connection with the role of the sinuses and cites liberall) 
from the literature to prove the points he introduces. Both the ophthal- 
mologic and the rhinologic point of view are adequately discussed, which 
makes it all the more difficult to arrive at a satisfactory conclusion. He 
feels that in most cases there are no characteristic signs about the nos: 
which can satisfactorily explain the connection between the two coridi- 
tions and that even in cases in which prompt return of vision follows 
nasal treatment one may not assume that the sinuses were the sole 
cause of the neuritis unless sufficient time has elapsed to eliminate com- 
pletely the possibility of multiple sclerosis. He believes that too many 
sinuses are opened on suspicion in the hope of curing the neuritis and 
cites Lilly as having found that in more than 60 of 500 cases seen 
at the Mayo Clinic previous operation had been performed without 
effect. He agrees with Grosz and White that conservative treatment 
should be tried for one to two weeks before surgical intervention is 
considered. Against the argument that delay might lead to permanent 
blindness, he states that experience has shown that when the condition 
progresses so rapidly, nasal operation will fail to halt the process unless 
a pathologic condition in the sinuses is the cause. 

Woodson * reports the case of a man of 66 with extreme proptosis 
of one eye and marked pansinusitis. Except for a few opacities of the 
lens, pronounced engorgement of the retinal veins and a few small 
macular hemorrhages, examination of the fundus revealed nothing 
abnormal. An orbital tumor was suspected but was not looked for 
because the patient reported relief of many of his symptoms after 
removal of a tooth. Roentgen examination revealed the pansinusitis 
but no erosion of the bony walls. Instead of performing an external 
frontal operation at once, the author removed only the polyps and did 
an intranasal antrostomy. Later the exophthalmos increased, vision 
failed and the cornea became cloudy. The general condition was poor, 
and glaucoma developed. A radical frontal operation was done and 
Ingal’s tube inserted. This was followed by an increase in the degree 
of proptosis to 50 mm. Exenteration was considered but was rejected 
in favor of radiation therapy. The patient received 1,064 r in seven 
days. Four days after completion of the treatment the proptosis dis- 
appeared, and seven weeks later there was complete enophthalmos. The 
author believes he was dealing with a radiosensitive retrobulbar tumor. 
(No pathologic or roentgenologic evidence was presented. S. S.) 
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Oppikofer ** cites a case of enophthalmos that appeared shortly after 
a successful Killian operation. It was due to retraction of the orbital 
contents into the operative cavity through the floor of the frontal sinus, 
which in this case was very deep. The patient complained of diplopia, 
which persisted for ten years, although it was pronounced only on 
looking down or out. Numerous references to the literature are cited, 
and the author states that in similar cases, to obviate this distressing 
aftermath, it would be necessary to employ a less radical technic. 

André’s case ® was that of a man of 57, who was operated on for 
carcinoma of the right antrum in 1935 (épithélioma basocellulaire) fol- 
lowed by irradiation, He was free from symptoms up to 1938, when 
severe headaches appeared followed later by ptosis, fixation of the bulbs, 
anesthesia of the cornea and immobility of the pupil. The ophthal- 
moplegia was complete and sensory, motor and sympathetic in type. 
General neurologic examination revealed nothing significant, but roent- 
genograms showed involvement of the sphenoid sinus, with destruction 
of bone. The interest in the case lies in the rarity of this complication 
in connection with carcinoma of the antrum and its rarity as a bilateral 
phenomenon accompaning any malignant process of the sinuses or nose. 


INTRACRANIAL COMPLICATIONS 


Zoltan ** presents an analysis of the incidence of various types of 


intracranial involvement due to nasal and sinus infections based on 268 
cases reported in the literature from 1924 to 1938, which include 8 cases 
from the author’s clinic. Also, he refers to the 802 cases collected 
and analyzed by Burger in Denker and Kahler’s “Handbuch.” ** The 
material is divided according to the type of complication and the sinus 
of origin, and an attempt is made to determine the route of the infection. 
Numerous cases and many authors are cited. Although the article is 
too detailed to permit satisfactory abstracting, it should be instructive 
to those who are seeking a résumé of the results of actual experience in 
a large number of cases. In his conclusions the author submits a num- 
ber of suggestions which may be helpful in the prevention of complica- 
tions. Most of these are commonly accepted dictums by now, such as: 
(1) Do not operate on the nose during an attack of acute coryza; 
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(2) treat acute sinusitis conservatively ; (3) open and drain septal hema- 
toma or abscess widely, and (4) avoid trauma to the bone when remov- 
ing the sinus mucosa. 

Theissing ** reports 3 fatal cases of intracranial complications due 
to sinus infection that present special points of interest. The first case 
was that of a man of 51 who about four months previously had gone 
through a siege of influenza, from which he did not seem to recover 
completely. During the twelve days prior to his admission he com- 
plained of headache and fever. After an unsuccessful antrostomy, a 
Caldwell-Luc operation was performed, which disclosed phlegmonous 
mucosa extending into the ethmoid cells; these were also exenterated. 
Meningeal symptoms developed within two days, and the frontal sinus 
was opened, revealing only a minimal degree of swelling and no free 
pus. The patient died of meningitis within a few days. Autopsy con- 
firmed the diagnosis but failed to reveal any direct pathway of the 
infection from the sinuses. There was no evidence of involvement of 
the communicating veins, large or small. From the fact that some of 
the internal organs showed serous inflammation and that there were 
foci in the lungs, the author concludes that the meningitis was meta- 
static and part of a general septic process. In the second case, a man 
of 39 had severe headache and fever a few days after the onset of an 
acute infection of the upper respiratory tract, followed by protrusion of 
the bulb and swelling of the cheek. Roentgenograms showed cloudiness 
of the antrum and ethmoid cells. A Caldwell-Luc operation and trans- 
antral ethmoidectomy was performed, revealing some pus and minimal 
swelling of the mucosa. The ocular symptoms continued, and pneu- 
monia and symptoms of involvement of the brain developed, which 
progressed to early death. Autopsy disclosed thrombophlebitis of the 
ophthalmic vein and cavernous sinus and multiple infarcts in the lungs. 
The author attributes the early involvement and spread through the 
venous system to the low state of the patient’s resistance and the 
virulence of the infective agent, since the local signs were of minimal 
importance as compared with the severe widespread involvement of the 
venous system. The third case was that of a child of 13 in whom 
rapidly spreading osteomyelitis of the frontal bone developed in a few 
days, followed by early symptoms of meningitis. The tenderness and 
swelling seemed to point to the zygomatic region, and, although the 
sinus seemed to be uninvolved, the area at the external angle of the 
orbit was exposed, revealing osteomyelitis of the bone. The frontal 
sinus did not show much more than minimal swelling of the mucosa 
and a small amount of pus. However, there was an extradural abscess, 
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as well as several subdural accumulations. Death resulted within a 
few days from involvement of the heart and general sepsis. Autopsy 
revealed no involvement of the cranial blood vessels. The author com- 
ments on the paucity of clinical or local findings in these cases, aside 
from the tempestuous onset and the local edema, which is in line with 
observations made many times in this country. The question of the 
feasibility of early radical intervention is still an open one, although the 
author points to the early observation in his case of tiny pus pockets 
within the diploetic bone as an argument in favor of early and radical 
exposure. 

In Cameron’s case, that of a boy of 9 years,” meningitis developed 
three weeks after acute pharyngitis. The turbid spinal fluid yielded 
Strep. viridans on culture. On account of some puffiness of the lids, 
roentgenograms of the sinuses were made, revealing marked cloudiness 
of both antrums and of the left frontal sinus. One antrum was punc- 
tured and irrigated; the other was opened and drained; the frontal 
sinus was opened, and the ethmoid cells on the same side were exen- 
terated. Str. viridans was recovered from the pus removed from the 
sinuses. The child was given sulfur iodine both intramuscularly and 
by mouth, later supplanted by soluseptasine (disodium P-[y-phenyl- 
propylamino]-benzenesulfonamide-a-y-disulfonate). The author thinks 
that the latter drug was the more effective. Leukopenia resulted in a 
short time, which, however, yielded to pentnucleotide. The patient was 
discharged as well on’the eighteenth day. 

Tremble and Desmond *° recount the details of an unforunate experi- 
ence in which they perforated the cribriform plate during attempted 
irrigation of the sphenoid sinus. The accident was suspected imme- 
diately, because there was prompt escape of blood-tinged fluid at a 
fairly rapid rate. The trocar was left in place while a roentgenogram 
was taken, revealing that the instrument had perforated the cribriform 
plate about 0.5 cm. anterior to the sphenoid sinus. Severe headache, 
nausea and vomiting followed. The patient was placed in the Trendel- 
enburg position and cautioned against blowing the nose; he was given 
sulfapyridine (2-[paraaminobenzenesulfonamido]-pyridine), totaling 50 
grains (3.25 Gm.) daily. The rhinorrhea ceased within six hours, 
and within a few days all symptoms had disappeared and the patient 
was discharged. The authors point out that in this case two factors 
predisposed to the accident, namely, a rather low position of the cribri- 
form plate and extreme deviation of the septum, which made the 


79. Cameron, D. H.: Meningitis with Nasal Disease Due to Streptococcus 
Viridans, Lancet 1:479 (April 12) 1941. 

80. Tremble, G. E., and Desmond, F. J., Jr.: An Unusual Injury to the Cribri- 
form Plate, Canad. M. A. J. 44:173 (Feb.) 1941. 





272 ARCHIVES OF OTOLARYNGOLOGY 


approach to the sphenoid wall difficult. They emphasize the necessit) 
of resecting the septum in similar cases before irrigation of the sphenoid 
sinus is attempted. 

Kimura and Uchida * had a case of meningitis with onset during 
the postoperative treatment of a patient who had undergone a Killian 
operation. The attempted irrigation of the operative cavity was fol- 
lowed by severe pain and fever, which increased with further irrigations 
and soon developed into full-blown meningitis, with gram-positive diplo- 
cocci. Exposure of the cavity revealed a defect in the posterior wall of 
the sinus, with a minute perforation of the dura. The patient died. 

Fremel ** had a case of interest because of the latency of the frontal 
symptoms and the appearance of contralateral cerebellar symptoms. 
The patient, a young woman, had an acute infection of the antrum and 
ethmoid cells with orbital cellulitis, which subsided under palliative 
treatment. After a symptomless interval of several weeks, the ocular 
symptoms recurred, with evidence of intracranial involvement pointing 
to the contralateral posterior fossa. There were definite ataxia, 
adiadokokinesis and hyperirritability of the labyrinth on stimulation. 
The aural apparatus was normal; the spinal fluid was under pressure, 
with a number of lymphocytes and a positive Pandy reaction. Shortly 
after an attempted ventriculographic examination, in which the air 
admitted was only 40 cc., the patient died suddenly. Autopsy disclosed 
an encapsulated abscess of the frontal lobe. The author cites a number 
of commentators, among whom there seems to be disagreement as to 
whether there is a frontopontocerebellar pathway, since this has never 
been anatomically demonstrated, although clinically assumed by many. 
The author points out that in his case, as in several similar cases 
recorded in the literature, the one differentiating point between cerebellar 
symptoms originating in the frontal lobe and those due to a true lesion 
in the posterior fossa was the absence of spontaneous nystagmus. He 
feels that if this differentiating point can be corroborated by a ventriculo- 
gram the true diagnosis should not be missed. 

Grove ** reports a case of acute exacerbation of chronic pansinusitis 
which resulted fatally in ten days and in which the spread of the infection 
was shown to have taken place through an osteomyelitic area of the 
frontal bone via vascular channels, causing an orbital abscess, an epidural 
abscess, meningitis and encephalitis. He comments on the neglect of 
the preexisting chronic sinusitis, the rapidity of spread of the acute 
exacerbation and the multiplicity of the complications. 
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OSTEOMYELITIS 


Gaus ** is impressed with the necessity of radical excision of affected 
bone in cases of spreading osteomyelitis. of the frontal bone and states 
that this must take precedence over any considerations of the ultimate 
cosmetic result. The latter, he says, can be repaired by plastic pro- 
cedures at a later date. However, it is to be noted that in several cases 
which are illustrated in the article the scars looked rather bad, because 
he employed the routine supraorbital incision, in addition to the coronal 
incision. He favors the use of cod liver oil on the dressings, claiming 
that this hastens healing. He also states that bone regeneration takes 
place much more rapidly in children than in adults. 

Thoeny ** reports the case of a child of 6 years in whom cellulitis 
of the face developed after the appearance of a sore spot on the nose. 
The infection localized after active treatment with sulfanilamide and 
roentgen therapy. After an apparently symptomless interval, about a 
month after the onset a swelling appeared over the frontal bone, which 
was diagnosed as being due to osteomyelitis. Resection of the frontal 
bone revealed that six areas were involved. The condition dragged 
on for about two months, while the wounds drained and new foci 
appeared. Later several sequestrums were spontaneously extruded. 
There was at no time any involvement of the sinuses, and the case is 
presented to show the possibility of severe complications arising from 
an apparently simple lesion once the infection gets into the venous 

-channels. 

Three cases of osteomyelitis are reported by Stevens,*®* in all of 
which the patient recovered. In the first 2 cases the condition was 
traced to swimming and in the third to an acute cold. In case 1 the 
condition developed slowly over a period of weeks and in the second 
even more slowly, the sinus trouble dating back two and a half years, 
when the patient had gone swimming while suffering from a cold. In 
both cases the chief offending organism was Staph. aureus, and the 
condition was diagnosed readily through the roentgenographic evidence. 
In case 1 two operations were required before the process was halted, 
and in case 2 recovery followed the first intervention. No mention is 
made of the use of sulfonamide compounds in the treatment, although 
the author states in his summary that they are indicated. In case 3 
osteomyelitis occurred in a child of 11 and at first looked like thrombosis 
of the cavernous sinus. Staphylococcus albus was recovered from the 
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abscess over the frontal region, and later a radical operation was per- 
formed, the coronal incision being used, with preliminary chain stitching 
of the flap to control hemorrhage. In this case an extradural abscess 
was uncovered. 

In Imai’s case,** that of a 14 year old boy, severe headache and 
swelling suddenly developed in the left temporal region, extending to 
the lids, cheek and side of the neck in the next few days. The tissues 
were reddened, swollen, tender and fluctuating. The left bulb was 
proptosed. Roentgenograms showed marked cloudiness of the frontal 
sinus. The left side of the pharynx and palate were swollen, but no 
pus was present. External incision released much foul pus from the 
orbit and the temporal region. Staphylococci were obtained on culture. 
Examination of the spinal fluid revealed serous meningitis. The Killian 
operation disclosed extensive osteomyelitis of the frontal bone. Sup- 
purative meningitis developed, and death occurred three days later. 

Osteomyelitis of the superior maxilla is extremely rare, especially 
in adults, and most of the cases reported in the literature seem to have 
followed trauma or operation. In the case reported by Pastore and 
Lillie ** the trouble developed five days after a Caldwell-Luc operation, 
with pain and swelling about the medial canthus. The temperature was 
elevated on the tenth day, and because of the possibility of an orbital 
abscess, an incision was made and drains were inserted, without relief. 
On the patient’s admission to the clinic the local signs were induration, 
redness and edema, tenderness of the entire malar region and diffuse 
cloudiness, with bone changes in the maxilla. The treatment instituted ° 
consisted of local hot wet packs and the administration of sulfapyridine 
by mouth and intravenously until a blood concentration of 12.5 mg. per 
hundred cubic centimeters was attained, within three days, when the 
dose was lowered and a concentration of 5 mg. reached toward 
the end of the course. The drug was omitted after ten days because 
of mild anemia, and citrated blood was given, which brought the red cell 
count back to normal. Fourteen days after admission an incision was 
made in the gingivobuccal fold and pus evacuated, which gave the patient 
some relief from pain. At the end of three weeks an abscess was opened 
in the lacrimal region, and at the end of five weeks another abscess was 
opened near the anterior border of the parotid gland. No attempt was 
made to remove the sequestrum until, at the end of three months, 
roentgenograms showed that the process was complete. The authors 
point out the importance of avoiding trauma to the nasolacrimal duct 
during operation on the antrum, as well as to the periosteum, in order 
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to preserve the blood supply, which comes almost entirely from branches 
of the internal maxillary artery. One should therefore avoid taking 
away too much bone from the attachment of the inferior turbinate, 
especially at its anterior end, when making the counteropening into the 
antrum. The authors also advise conservative treatment in these cases 
until sequestration has taken place, since the infection can be successfully 
controlled by proper administration of sulfonamide compounds and 
local palliative therapy, as shown in the case cited. 

Tavares *® is able to find only 11 reported cases of osteomyelitis 
following the Caldwell-Luc operation and adds 1 of his own. The case 
terminated fatally, as did all those previously reported. In the author’s 
case active syphilis complicated the picture. He points out that extensive 
exenteration of bone should be carried out and that the prognosis is 
unfavorable regardless of the skill of the surgeons who do the work. 

Lewy *° reports 2 cases of osteomyelitis of the frontal bone in which 
the frontal sinuses were absent. One was that of a woman of 44 who 
was under treatment of maxillary sinusitis, during which there 
developed swelling of the face, extending to the eye and the frontal area. 
Since roentgen examination showed involvement of the antrum only, 
and no frontal sinus, the treatment was palliative for forty days, wher: 
roentgenograms again showed more extensive involvement of the 
antrum, including its bony walls. The first operation was performed 
on the antrum by the sublabial approach and was followed over a month 
later by an external operation on the frontal bone (roentgenograms 
showed evidence of involvement by this time), and some diseased bone 
was removed. The process was not halted, and the patient died with 
symptoms of involvement of the cavernous sinus. Autopsy showed 
that the osteomyelitis involved the frontal, the parietal and the wings of 
the sphenoid bone; there was also an abscess of the frontal lobe. The 
other case was that of a child of 8 years with a history that an abscess 
over the eye had been opened and drained almost a year previously, 
after scarlet fever. The incision had never healed. Operation disclosed 
destruction of the supraorbital arch, with a sequestrum. The depth of 
the involvement was not determined as the operation had to be dis- 
continued because of the poor condition of the patient. A few months 
later a second operation was performed and an osteomyelitic area on 
the frontal process of the maxilla was cleaned out and drained through 
the nose, with good results. 
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PULMONARY COMPLICATIONS 


Arnold * cites a number of authors to show how frequently sinus 
disease may act as the inciting agent, or at least as a contributing factor, 
in infection of the lower respiratory tract. He believes that the duration 
of the latter can be materially shortened by adequate attention to the 
former, although it is not always necessary to resort to surgery. 
Particularly in children, it is inadvisable to operate unless the indications 
are urgent. Also, in adults there are many cases in which the sinusitis 
will yield to adequate local treatment. However, he recognizes that 
there are a number of cases in which the lining membrane of the affected 
sinus is grossly diseased and will yield only to thorough surgical 
removal. 

On the basis of 36 autopsies in cases of acute lobar pneumonia and 
bronchopneumonia, Gregorini and Saibene *? were unable to find any 
etiologic connection between the sinuses and the lower respiratory 
tract. Of 17 cases of pneumonia, they noted only 8 in which a pathologic 
condition existed in the sinuses; in 14 cases of bronchopneumonia there 
were only 2 cases and in 5 cases of the combined type of pneumonia 
3 cases with involvement of the sinuses. Since the changes in the sinus 
mucosa were mostly of the chronic type, there could be no possible con- 
nection between the disease in the sinus and the pulmonary infection. 

Adland and Einstein * refer to 27 cases already reported in the 
literature of the condition first described by Kartagener, which has since 
been known as Kartagener’s triad. They claim that the consensus of 
the authors cited is that bronchiectasis in children is congenital in 80 
per cent of cases. Just what role the displacement of the heart plays 
is not clearly understood, although it is known that when such a con- 
dition is present there is nearly always accompanying bronchiectasis. 
The authors report the following case: A girl aged 11 had had cough 
and purulent expectoration since early childhood. She had pneumonia 
at the age of 1 month and several attacks at intervals since. Exami- 
nation of the chest in 1930 revealed maxillary sinusitis and transposition 
of the viscera. The sinuses were drained at that time. Purulent nasal 
discharge and expectoration continued, and the patient returned to the 
hospital in 1936. Roentgenograms again revealed transposition of all 
the abdominal viscera. The heart was of normal size and was on the 
right side. Electrocardiograms showed all the leads to be reversed. 
All the sinuses were cloudy. Examinations for tubercle bacilli were 
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negative ; gram-positive cocci and aspergilli were present. The adenoids 
and tonsil tags were removed; an attempt to drain the antrum failed. 
Postural drainage was tried, with some success. The patient was sent 
home with the condition quiescent. The authors believe that the 
sinusitis was coincidental rather than etiologic, but was of some 
importance in aggravating the condition in the chest. 

Pastore and Olsen ** report on a case of a pair of identical twins 
aged 22 years with absence of the frontal sinuses and advanced 
bronchiectasis in which the nasal and bronchial changes were practically 
identical. They discuss the etiologic factors of bronchiectasis, as well 
as the theories as to its origin, and lay stress on the congenital factors, 
which have been the subject of considerable discussion in the recent 
literature. They feel that bronchial obstruction, particularly in early 
childhood, may be a determining factor and suggest that this feature 
might well be the object of further study. 

In a discussion of the role of nasal secretions and sinusitis in the 
production of bronchiectasis, Schenck ** presents experiments to show 
the facility with which material may be carried from the upper to the 
lower portion of the respiratory tract. Eleven adults whose throats 
had been cocainized received 3 to 4 cc. of iodized oil while in the recum- 
bent posture and, after the lapse of a few seconds, walked to the 
roentgenographic room, where pictures were taken. In 2 patients the 
lungs showed the presence of the oil; neither of them had coughed on 
arising. On the other hand, the other 9 patients did cough on arising, 
and their lung fields were clear. The 2 patients whose lungs showed 
the presence of oil expelled the material within twenty-four hours, as 
proved by subsequent roentgenograms. The same experiment was done 
on 12 children, the oil being introduced into the nose after removal 
of tonsils and adenoids and while they were still under the anesthesia. 
In 10 of these children the oil was shown to be present in the lower 
respiratory tract. In every instance the oil disappeared within twenty- 
four hours. These experiments, when taken in conjunction with similar 
work in the past and with the records in many cases at hand, seem to 
indicate that the normal cough reflex and the healthy mucosa of the 
bronchial tract are adequate protection against the vast majority of 
inhaled secretions, but that when previous disease or an intercurrent or 
concurrent pathologic condition is present which interferes with this 
protective mechanism, the groundwork is laid for the development of 
disease of the lower respiratory tract. That most children with 
pneumonia are also affected with sinusitis and that in many cases of 
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bronchiectasis there is a history of pneumonia in childhood seem to 
support the theory of a sinus origin. At any rate, it is evident, as 
pointed out by the author, that success in the treatment of bronchiectasis 
cannot be obtained without complete elimination of the accompanying 
sinus disease, although experience has shown that when the bronchi- 
ectasis is advanced the outlook is less favorable. 

On the basis of 200 cases of asthma studied and followed up at 
the Roosevelt Hospital, Grove * reports marked improvement in 69.5 
per cent in six months after operation on the sinuses. The proportion 
was much higher (85 per cent) in the group of cases in which the 
operation was complete, as against 54 per cent in the group in which 
it was palliative or incomplete. Even in those cases in which there was 
an allergic factor (which was treated at the same time) the results were 
as good as in the cases of purely infective origin. Examination of 
raembranes removed from the sinuses revealed pathogenic organisms in 
the vast majority (28 out of 29 antrums and 35 out of 51 ethmoid and 
sphenoid sinuses). The author states that he is not satisfied with 
anything less thaz radical intervention in these cases, as evidenced 
by the foregoing statistics. He found the use of contrast mediums 
a valuable aid in revealing the state of the mucosa by roentgenograms. 
Also, he states that most of his patients received injections of offending 
allergens and an autozenous vaccine. The author has found that the 
late results are better than the immediate because during the months 
after operation and treatment the patient gets rid of infection in the 
cervical and bronchial glands, as well as the bronchial mucosa. 

Chambers *’ divides bronchial asthma into two types, the extrinsic, 
caused by specific external allergens, and the intrinsic, caused by 
endogenous or bacterial infections. He lays great stress on the value 
of the cytologic examination of nasal and sinus secretions and follows 
Hansell’s table for recording the results. He feels that surgical treat- 
ment of the nose is contraindicated in all cases of the extrinsic type 
until the offending allergens have been determined and measures 
instituted to overcome their effects. 

Turnley ** reports on responses from 300 physicians, mostly oto- 
laryngologists, on the subject of asthma and sinusitis ; the replies seemed 
to indicate that the prevailing opinion was in favor of treating the sinuses 
for the relief of asthma, 91 per cent of the physicians having answered 
in the affirmative. Unanimity on other questions was lacking, except 
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that 89 per cent expressed the belief that there is a focus of infection 
in the ear, nose or throat in cases of asthma and 76 per cent asserted 
that asthma was the end result of preexisting allergy. Ninety-eight per 
cent stated that an allergic reaction could result from bacterial infection ; 
81 per cent considered polypi the result of allergy, and 79 per cent 
attributed them to infection. It is further extremely significant to note 
that most of the responses failed to concede permanent cures in more 
than 5 per cent of all cases. 


NEUROLOGIC COMPLICATIONS 


Reports on the high incidence of sinus infection as an etiologic 
factor in cases of mental and nervous disease have been coming to us 
from England the past few years and have been abstracted in these 
reviews. The most recent contribution is from Russell,®® who discusses 
the anatomic, physiologic and pathologic aspects of the question rather 
thoroughly and presents a convincing picture in the support of work 
previously done by Graves and Pickworth. First, he cites many well 
known investigations which prove how rapidly dye solutions, as well 
as particulate matter, pass from the nasal and sinus mucosa to the intra- 
cranial structures, as well as to the lymphatics of the throat. Second, 
he contends that the response to streptococcic invasion is the production 
of edema, rather than pus, which explains the shadows seen in roent- 
genograms in the absence of secretion on aspiration or irrigation. In 
fact, he makes a strong point of the fact that the absence of pus in a 
sinus washing is far from being an important factor in the diagnosis. 
His diagnostic criteria are given under the headings of “signs” and 
“symptoms.” The signs are (1) pus in the sphenoethmoid recess, (2) 
homolateral edema of the posterior edge of the septum, (3) enlarged 
submucosal vessels in the posterior and upper parts of the nasal cavity 
and (4) roentgenologic evidence. The symptoms listed are (1) pain in 
the eyeball, (2) difficulty in focusing, proptosis, (3) unilateral ache 
in the throat, (4) pain extending down the anterior margin of the 
sternocleidomastoid muscle, (5) pain behind and above the mastoid, 
(6) pain in the infraorbital region, (7) pain along the gums, (8) 
tinnitus and (9) rheumatism in the suboccipital region. These are all 
explained on anatomic and physiologic grounds, which are too detailed 
for this abstract. In diagnosis, the author relies on the Proetz replace- 
ment method with iodized poppyseed oil, the Watson Williams puncture, 
aspiration for secretion and cultures. A number of typical cases are 
cited with such symptoms as maniacal tendencies, insomnia, irritability, 
inability to concentrate, mental confusion, depressive states and genuine 
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dementia praecox and schizophrenia, in all of which an infection of one 
or more of the sinuses was revealed, which yielded to appropriate 
therapy, with relief of the mental and psychic disturbances. In 1 case 
a woman complained of a sensation as though her “brain flopped forward 
when she bent down’; the author discovered a sinus half-filled with 
thin secretion, which, in his opinion, must have given rise to a succussion 
splash on movement of the head. In another case, a man with -homicidal 
tendencies had sphenoiditis. The author humorously states that this 
man’s “homicidal tendencies were so highly developed that he put them 
into practice, and is now awaiting His Majesty’s pleasure at Broad- 
moor”! The author cites cases of cancer phobia in which the unpleasant 
sensations in the throat were traced to a chronic infection of the sphenoid 
sinus, Causing irritation of the pharyngeal plexus through the influence 
of a “neurotropic toxin.” The effect of allergy in these cases is dis- 
cussed, and the author believes that the swelling and closure of the 
ostiums of the sinus caused by allergens may well be the precipitating 
factor in the development of the chain of symptoms referred to. The 
discussion which followed the paper, and in which Watson Williams, 
Cecil Hogg, Reginald Strang, Samuel Birdsall, Astley Cooper, F. A. 
Pickworth, T. C. Graves and others participated, was lengthy and 
replete with corroborative evidence of sinusitis among cases of mental 
disease. Statistics on the high percentage of recoveries after careful 
treatment were submitted in great detail, which, together with the 
roentgenograms obtained with contrast mediums, contribute much to 
the effectiveness of the presentation. 

Llamas *°° argues that the virus of epidemic encephalitis and herpes 
may reside in the mucosa of the sinuses, as well as in the tonsils, for 
a long time and may be the cause of various chronic neuroses and 
psychoses. In support of his contention he cites a number of authorities 
and several case histories of schizophrenia, the Parkinson syndrome, 
manic-depressive states, epilepsy, etc. He states that the diagnosis of 
sinus involvement is difficult because of minimal roentgenographic 
evidence and absence of bacteria but that he has operated despite this 
fact and obtained some remarkable results. The change observed at 
operation was in most ‘instances hyperplasia of the mucosa, free from 
pathogenic bacteria and pus. Just how complete the operation was, 
or whether all the sinuses were attacked, is not made clear in the paper, 
although the author makes frequent mention of a “mucousectomy.” 
The basis of his claims lies in some animal experiments carried out on 
rats with the virus of the St. Louis type of epidemic encephalitis by 
Webster, of the Rockefeller Institute, and the work of Shultz, Gebhardt 
and Sabin. He also refers to experiments in which emulsions made 
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from the sinus mucosa of postencephalitic patients, when injected into 
the calvarium of experimental animals, produced characteristic 
symptoms. The article is long, and the case histories are detailed ; yet, 
as already stated, the important details of the type and extent of the 
operative procedures employed are lacking. 


DISEASES IN RELATION TO DISEASES OF OTHER ORGANS 


De Coste * stresses particularly the intimate connections between 
the posterior sinuses and the surrounding orbital and cranial structures 
and the lymphatic and vascular drainage, through which infection can 
be carried from the sinuses to neighboring vital structures, as well as 
to remote parts of the body. 

Beinfield *°? reports a case of acute fulminating sinusitis involving 
the antrum and the ethmoid and frontal sinuses in a boy of 8 years. 
Despite local swelling and tenderness and high temperature, there was 
no chill at any time, and the blood yielded Staph. aureus culture within 
two days of the onset. At this time the therapy was changed from 
sulfanilamide to sulfathiazole, and subsequent blood culture showed a 
marked reduction in the colonies of the organism. The antrum was 
punctured with a Douglas trocar and the contents aspirated. The 
external swelling was incised twenty-four hours after the beginning of the 
sulfathiazole treatment, but no trauma was inflicted on the underlying 
bone. The white cell count remained high (over 20,000) during the 
duration of the illness. The patient recovered completely. 

Marchman * is impressed with the frequency of undiagnosed sinus 
infection as a focus for many systemic complaints that fail to yield 
to routine measures and makes a plea for careful search in every case 
of obscure nature. The sinuses should be thoroughly studied and 
particular attention paid to the roentgenograms, which must be taken 
with the head held rigidly by a clamp or strap. He thinks that stereo- 
scopic studies are preferable. 


MALIGNANT TUMORS 


Havens *** mentions dull pain in the side of the face, especially at 
night, as suggestive of a malignant process in the sinuses. Other 
symptoms that should excite suspicion are unilateral discharge, obstruc- 
tion of the lacrimal duct, bulging of the cheek and loosening of the 
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cuspids or molars. Lesions located in the anteroinferior segment are 
more favorable than those in the posterosuperior segment. Also, 
a tumor of a highly malignant cell type is more favorable than one 
composed of mature cells because it yields to irradiation, whereas the 
adult type must be completely exenterated surgically. He advises 
removal of the alveolar, and part of the palatal, process when employing 
surgical diathermy, for better visualization and control. 

Cantril*®® calls attention to the fact that early diagnosis of a 
malignant process in the sinuses is difficult because of lack of out- 
standing symptoms. In most cases symptoms of the chronic sinusitis 
are present and are treated as such until roentgenograms reveal bony 
involvement or failure to relieve the patient by palliative measures leads 
to operation. The author believes that dentists and general practitioners 
should be more alert to this possibility, so that the specialist may see the 
patient earlier. 

Regato,’°® who at one time worked with Coutard at the Curie 
Institute, discusses the development of the modern conception of 
radiation therapy for malignant tumors about the head and claims that 
the good results obtained are no mere accident but the result of careful 
observation of the patient from day to day, with modifications of the 
technic to fit the individual case. For instance, he states that edema 
coming on early in the course of treatment interferes with the normal 
radiosensitivity of the tumor and lessens the possibility of its sterili- 
zation. The treatment must be modified with respect to the suscepti- 
bility of the vasculoconnective tissues of the patient. He reiterates what 
has often before been stated, namely, that a cure is seldom obtained 
unless the treatment has been accompanied: by definite radioepidermitis 
and radioepithelitis. In connection with tumors of the superior maxilla, 
he advises careful attention to the teeth and extraction of ‘roots and 
dead teeth as a precaution against subsequent necrosis of ‘the bone. 

Atkins *” lists the great variety of tumors that may arise in or affect 
the sinuses and discusses the importance of early diagnosis of malignant 
growths. Persisting pain in the jaw, made worse by lying down, pain 
referred to the teeth, and persistent bleeding after a minor intranasal 
procedure are significant signs that should lead to further investigation. 
The importance of adequate roentgenographic studies and, if necessary, 
exploration and biopsy is also mentioned. As for therapy, the author 
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stresses wide exposure, thorough removal of tissues beyond the visible 
lesion and postoperative irradiation according to the most modern 
technics. 

Rin !°* reports a case of melanosarcoma in a man of 69, whuse early 
complaint was nasal obstruction and epistaxis. Later a dark mass 
appeared in the nasal vestibule and the cheek became swollen. <A 
Denker operation revealed the origin of the growth to be the anterior 
end of the inferior turbinate bone, with invasion of the sinuses. The 
author treated the patient with roentgen rays and radium and claims 
a cure, although the period of postoperative observation is not stated. 

The following 2 cases reported by Arons*”® are of interest. A 
woman aged 60 had a right nasal block for two months. A cauliflower 
mass was observed in the right naris, which biopsy showed to be a 
papillary transitional cell carcinoma grade 2. A roentgenogram showed 
density of the antrum. The patient received treatment by the combined 
internal and external application of radium. From February to April 
745 milligram hours was administered intranasally and 1400 r 
externally. A roentgenogram later showed the sinus to be clear. 
There had been no recurrence up to one year later. 

A boy aged 11 had a swelling of the cheek of slow growth. Two 
teeth were removed, and granulomatous material was observed attached 
to the root of one, which was diagnosed histologically as spindle cell 
osteosarcoma, moderately malignant. A roentgenogram showed a 
localized area of density in the antrum. External irradiation was carried 
out by a mold with radium needles, 6,000 milligram hours being given 
in forty-eight hours. The next month the patient received eight injec- 
tions of erysipelas and prodigiosus toxins (Coley), starting with 1 
minim (0.062 cc.) and increasing to 8 minims (0.496 cc.). Two months 
later twelve external radium treatments were given over three fields, 
total 2,400 r, with larger doses of the toxins. Ten years later the boy 
was well and free from evidence of the growth. 

Koch *° reports a case of a man of 54 which he considers unusual 
because of the scarcity of symptoms, the prolonged course, the tendency 
to demarcation of the tumor from surrounding tissues and the atrophy 
of the bones of the face. At the first examination there was noticeable 
absence of bone at the infraorbital margin and the frontal process of the 
superior maxilla; the superior maxilla gave the impression that it had 
been removed surgically, the face being so sunken in. In its place was 
a soft mass. Roentgenograms confirmed the resorption of the bone 
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and disclosed the mass. Biopsy of tissue obtained through the canine 
fossa did not reveal the true nature of the growth. Roentgenograms 
later showed extension of the mass with absorption of the ethmoid bone, 
orbits and base of the skull as far as the foramen magnum. The tips 
of both petrous bones were decalcified and eroded to the internal meatus. 
The parietal and frontal bones were also involved in the absorptive 
process. Only at autopsy was the tumor accurately diagnosed as a 
fibrosarcoma. 
BENIGN TUMORS 


Cyst.—In this, the first issue of a new medical journal published in 
Manila, Reyes *** presents a paper on cysts of the antrum, which he 
divides into three types: hygroma and radicular and dentigerous or 
follicular cysts, with descriptions, illustrations and quotations from 
Hajek, Brown-Kelly and others. He cites a case of a hygroma occurring 
in a man of 30 presenting a smooth swelling of the right nasal vestibule 
and lip; he exposed the cyst through a gingival incision and found it to 
be in intimate contact with the nasal mucosa. He admits that the cyst 
was not strictly antral, since it in no way involved the sinus, but was 
entirely vestibular ; yet he reports it because of its location and similarity 
in external appearance to the other types of cysts in this region. The 
other cases reported include instances of a radicular cyst in a boy of 
11, involving the second premolar, the roots of which projected into the 
cyst cavity; a dentigerous cyst in a man of 33, containing the crown of 
an unerupted molar, and a dentigerous cyst developing extra-antrally 
in a woman of 26, who at the age of 9 had been operated on by a dentist 
for a swelling in the mouth, when seven or eight small teeth were 
removed from the tumor. Evidently, the canine tooth was overlooked, 
for years later, when she was operated on again for chronic maxillary 
sinusitis, the tooth was found loose in the antrum. 

Becco *** reports 2 cases of paradental cyst, with good roentgeno- 
grams. In 1 case the cyst had a thin bony wall and seemed to be lying 
free within the antrum, to the wall of which it was attached by a thin 
bony lamina. He was able to remove the cyst in its entirety. The sinus 
mucosa was normal. In the second case the cyst seemed to develop 
after the extraction of a tooth and attained a size sufficient practically 
to fill the antrum, causing almost complete absorption of the bony naso- 
antral wall. 

Zeigler’s case *** was that of a Negro girl age 14 whose complaints 
were pain in the teeth, frontal headache and swelling in the region of 
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the upper incisors and at the nasolabial angle. One of the teeth was 
displaced. Roentgenograms showed thinning of the walls of the antrum 
and the presence of a large cavity. Exposure through the gingival 
recess revealed a large dental root cyst that had invaded the antrum, 
filling it completely and distending its walls. 

Pond’s case *** was as follows: A youth aged 19 had a hard lump 
on the left side of the hard palate, near the second bicuspid. There 
was nasal obstruction on the same side. The patient had been aware 
of the condition only three weeks. The floor of the left nostril was 
elevated ; it was hard to see the inferior turbinate process until shrink- 
age was effected. The left maxillary region was more prominent than 
the right. The canine fossa seemed filled out. A bulging of the hard 
palate, the size of a 5 cent piece, was soft and yielding, as though the 
bone was absorbed. ‘Transillumination showed that the left antrum 
was dark. Roentgenograms revealed opacity. Aspiration with a needle 
yielded fluid that was straw colored and sterile on culture. Aspiration 
of 5 cc. and instillation of iodized poppyseed oil outlined the cavity, the 
size of a small walnut. The cyst, which was removed through the Cald- 
well-Luc approach, involved the central and lateral incisor teeth. The 
lining was epithelium of a delicate transitional type in one area and 
of a thick squamous type in another. The author gives a brief differ- 
ential diagnosis of this tumor and radicular cyst, adamantinoma odon- 
toma and other conditions occurring in this region. 

Lillie and Pastore *** believe that hemorrhagic cysts of the frontal 
sinus are rare; they were unable to find many references to cases in 
the literature. The clinical picture in the 2 cases which they report 
resembled that of mucocele from the point of view of the history and 
the local findings. The roentgenograms, however, revealed a more 
circumscribed mass than is the case with mucocele, and operation 
revealed a definite cystlike mass containing amorphous material, choles- 
terol crystals and calcium deposits. Pain was present in both cases, as 
was exophthalmos, but in neither case did the sinus appear to be 
infected. The authors believe that trauma may have played a role in 
the causation, although the history was not clear on that point. In the 
first case the point of origin was shown to be the posterior wall, but 
in the second case it was not determined. The authors believe that 
while the clinical features are insufficient to constitute a separate syn- 
drome, the operative findings differ from those of mucocele and neces- 
sitate a different operative technic. 
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Mucocele.—After a review of the history, etiology and diagnosis of 
mucocele, with liberal references to the literature, Wilkerson *** reports 
a case of mucocele in a man of 36, who presented himself with a history 
of recent headaches and blurring of vision. Ocular examination 
revealed haziness of the vitreous and reduction of vision to 20/200. 
Roentgen examination showed cloudiness of the left frontal sinus, which 
was dilated and had an area of increased density just above the orbit. 
An osteoma was seen in the intersinus septum. A Lynch operation 
showed that the mucosa was thickened and the inner plate eroded ; two 
large sequestrums were removed. The area of dura exposed was about 
1.5 cm. in diameter. The ethmoid cells were not exenterated, since the 
pathologic condition seemed not to warrant such a procedure. The 
wound was drained externally. Fifty-one days later an operation was 
performed for closure of the fistula, and the sinus was examined with 
a nasopharyngoscope. No evidence of infection was found, and granu- 
lations were present over the exposed walls. The nasofrontal duct was 
enlarged and packed with gauze and the wound closed with clips. Con- 
valescence was slow, but eventually the patient recovered the vision 
of the affected eye. 

Johnson’s case **" is interesting because of the severity of the com- 
plication and the absence of symptoms until one week before operation. 
A man of 49 complained of frontal headache for six days; there were 
no signs of recent infection of the upper respiratory tract. Roentgeno- 
grams showed a mucocele of the right frontal sinus eroding the inter- 
sinus septum. An external operation of the Lynch type revealed soft- 
ening of the floor of the frontal sinus, osteomyelitis of the ethmoid 
plate, necrotic granulations filling the ethmoid cells and a mucocele 
(infected) in the floor of the frontal sinus, which was removed. Two 
days later there were a chill and temperature of 102 F., with severe 
frontal headache. Since the culture was reported to yield pneumococ- 
cus, the patient was given sulfapyridine. Also, 80,000 units of antipneu- 
mococcus rabbit serum, type XXVIII, was administered. Spinal tap 
revealed that the fluid was under pressure and was cloudy and slightly 
bloody. Meningeal symptoms developed, and the blood yielded a culture 
of Pneumococcus type XXVIII. The white blood cell count dropped 
to 3,140. Transfusion of blood and intravenous injections of sulfapyri- 
dine in physiologic solution of sodium chloride were given. The white 
cell count dropped to 1,520, and sulfapyridine crystals were recovered 
in the urine. A second operation was done, since the meningeal symp- 
toms persisted, and both frontal sinuses were uncovered, including 
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removal of the posterior walls. The dura appeared unaffected. Therapy 
was pushed by both the intravenous and the oral route, and a total of 
4,388 Gm. of sulfapyridine was administered over a period of approxi- 
mately one month. Only two blood transfusions were given in all. 
Urinalysis at no time showed any blood. The blood concentrations of 
the drug attained a maximum of 11.1 mg. per hundred cubic centimeters 
on the sixteenth day, but for the most part varied between 2.5 and 
4.5 mg. per hundred cubic centimeters. 

Hendarmin *** reports a case in a 30 year old man with external 
swelling and displacement of the bulb downward and outward. The 
cystic cavity was punctured externally, its contents evacuated and 
iodized poppyseed oil injected, which produced an excellent picture, 
outlining the mass in the lower portion of the sinus. Intranasal opera- 
tion was performed; the head of the middle turbinate was amputated ; 
the mucosa over the agger was stripped off, and the cells were opened. 
This gave access to the mucocele, which was opened widely and a large 
sound was easily passed into the sinus. Since the duct was wide, no 
further treatment was deemed necessary. 

Franceschetti and Guyot,’*® discussing the rarity of mucocele of 
the maxillary sinus as compared with its frequency in the frontal and 
ethmoid sinuses, make the statement that in many cases what is reported 
as mucocele of the antrum is in reality a ¢yst of the antrum. The case 
which they report had one factor in common with cases of mucocele 
of the other sinuses, namely, ectasia of one of the limiting walls of the 
sinus, the orbital wall. The patient, a 29 year old man, had suffered 
from chronic sinusitis, with recurring polypi, for a number of years 
and had undergone bilateral radical operations on the antrum, as well 
as exenterations of the ethmoid cells and removal of polypi. The onset 
of pain and lacrimation led to further roentgen studies, which revealed 
erosion of the floor of the orbit and the appearance of a mass, which to 
the touch was tender and elastic. A low orbitotomy was performed, 
disclosing the cystic mass invading the orbit through a dehiscence in 
the roof of the antrum. It was filled with thin, dark mucus.. A Cald- 
well-Luc operation was subsequently performed, and the patient recov- 
ered completely. The authors believe that in their case the mucocele 
developed because of (1) the previous chronic infection, with repeated 
recurrences, and (2) traumatic closure of the ostium following repeated 
surgical treatment and instrumentation. 
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Osteoma.—Teed **° presents 2 cases of osteoma and a review of the 
literature. A man aged 22 caught cold two weeks before admission ; he 
had pain in the right eye six days. The lids were swollen, the swelling 
extending up into the forehead, and were tender and boggy; there was 
boring pain in the forehead and head; the conjunctiva was red, and a 
small amount of purulent discharge was present in the right middle 
meatus. Roentgenograms showed a multilobulated mass in the frontal 
and ethmoid sinuses on the right side. After subsidence of the acute 
symptoms, operation was performed. The sinus was full of pus. A 
tumor was attached to the intersinus septum and invaded the ethmoid 
cells. A man aged 20 had a history of trauma to the forehead in child- 
hood ; seven years ago a tumor appeared over the left brow and was of 
slow growth. Roentgenograms revealed a mass in the frontal sinus, 
it was removed and was observed to be invading both the anterior and 
the posterior wall of the sinus. The dura was torn in the removal; 
the patient recovered. The author collected 321 cases from the litera- 
ture and says several others had been reported but the periodicals were 
not available to him. He records the presence of mucocele and pyocele 
as complications described in various communications. He concludes 
that 40 per cent of all osteomas originate in the frontal sinus and that 
the disease is essentially one of youth. 

Saes *** reports a case of osteoma involving the alveolar process of 
the superior maxilla in a man of 31, of which the patient had been 
aware for at least two years. The mass was removed with a gouge and 
chisel without entering the sinus, with which it was in close contact. 
The tumor was the size of a lemon and extended from the canine back 
to the last molar. (The teeth had been removed some time previously. ) 
Histologic study showed spongy bone tissue with many trabeculae and 
homogeneous medullary spaces. 

Kato’s patient,’** a man of 20, had been struck over the cheek by a 
baseball four years previously. Swelling occurred and subsided gradually 
but reappeared after two years, increasing as time went on. The patient 
also complained of unilateral discharge and obstruction. A diagnosis 
of osteoma was made and the growth excised; examination revealed 
it to be a rare osteofibroma. The author comments on the value of 
the planograms in outlining the extent and location of the tumor. 
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In Linhares’ case,*** a man of 45 gave a history of having sustained 
an injury to the frontal region some twenty years ago. There were no 
symptoms until a few days ago, when he again was struck over the 
supraorbital region ; this was followed by severe pain. A small dense 
osteoma was observed within the frontal sinus attached to the anterior 
wall. 

Coates and Krauss '** cite 2 cases of osteoma of the frontal sinus, 
in 1 of which the patient was a man of 25 and in the other a boy of 15. 
In the latter there was a definite history of trauma not long before, which 
was followed by rapid development of the tumor. In the first case the 
tumor developed more slowly and gave rise to no symptoms except 
slight headache and the appearance of a lump over the forehead. In 
neither case was there any concurrent sinusitis. In both cases the 
anterior wall was eroded to paper thinness, and the mass, which was 
very dense, was integrally a part of the posterior wall, which had to 
be resected with the tumor. The exposed dura was sprinkled with clean 
bone chips, which, in the authors’ opinion, materially assisted in subse- 
quent regeneration of bone and a minimum of deformity. 

In Sukhina’s case *** the tumor was complicated by an acute infec- 
tion following trauma sustained a short time previously. The lids 
were swollen; the bulb was displaced outward and downward, and 
diplopia was present. A hard mass was felt in the upper inner portion 
of the orbit. After a short period of local applications fluctuation 
appeared, and incision released some pus. An attempt was made later 
to enucleate the tumor. Through a Killian incision no frontal sinus 
or nasofrontal duct could be seen. Further exposure revealed a tumor 
the size of a plum in the upper inner portion of the orbit; the growth 
was removed. Visual acuity was reduced on the affected side, with 
contraction of the visual fields, and further roentgenographic studies 
showed that the entire tumor had not been removed. At a second 
operation it was observed that the frontal sinus was completely filled 
with a hard mass that had thinned the sinus walls, which were closely 
applied to the mass. The mass extended into the ethmoid labyrinth. 
When finally removed the mass measured 9 by 1 cm. Some weeks later 
the patient still had headaches, diplopia and reduced vision in both 
eyes, with contraction of the visual fields. The author was unable to 
explain the bilateral optic neuritis. 


123. Linhares, F.: Osteoma do deio frontal esquerdo, Med. cir. Pharm., October 
1941, p. 186. 

124. Coates, G. M., and Krauss, F.: Osteoma of the Frontal Sinus, Ann. Otol., 
Rhin. & Laryng. 50:452 (June) 1941. 
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Salvadori ‘** reports a case of osteoma of the frontal sinus in a 
girl of 18, which developed slowly and manifested itself by the appear- 
ance of a sense of weight in the region of the eye, followed by a hard 
tumefaction and displacement of the bulb. The diagnosis was easily 
made from the roentgenograms, which revealed the dense mass in the 
mediolateral frontal area, with apparent invasion of the orbit. Opera- 
tion disclosed the mass well isolated in the frontal sinus, with erosion 
into the orbit. Since the mucosa of the medial portion of the sinus 
was normal, no attempt was made to enlarge the nasofrontal duct. His- 
tologic examination of the mass showed it to be of the spongy type. 

In Bajkay’s case *** the tumor was discovered during an attack of 
acute sinusitis and was removed after subsidence of the acute symptoms. 
It was a broad-based, eburnated growth, arising from the anterior wall. 


MISCELLANEOUS TUMORS 


Munson '** believes that the term “angiofibroma” is unsatisfactory 
because it does not determine whether the tumor is fundamentally his- 
toid or organoid. He is inclined to conclude that it is a vascular, or 
telangiectatic, fibroma, although it is impossible to state whether the 
vascular component is neoplastic or merely a rich vascularity. He 
reports the case of a boy of 15 who over a period of five years suffered 
from frequent colds and epistaxis, with recent noticeable enlargement 


of the left side of the face. There was a history of trauma at the age 
of 7 years. Polyps had been removed several times and the nose 
cauterized. There were slight proptosis and marked enlargement of 
the face. Roentgenograms revealed an enormously enlarged maxillary 
sinus, with crowding of the nasoantral wall toward the septum. When 
the sinus was opened through a sublabial incision, the hemorrhage was 
so severe as to necessitate packing and abandonment of the operation. 
Histologic examination of biopsy material revealed angiofibroma. Liga- 
tion of the external carotid artery had no appreciable effect on the 
bleeding, which continued despite tight packing and transfusions. Liga- 
tion of the opposite external carotid artery also failed to control the 
bleeding. The mass was irradiated several times, a total of 2,300 
milligram hours being given, over a period of two weeks, and still the 
bleeding continued. The left common carotid artery was ligated, which 
seemed to slow the hemorrhage slightly, although by this time the 


126. Salvadori, G.: Contributo allo studio degli osteomi del seno frontale, Arch. 
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patient had lost 6( pounds (27 Kg.) in weight. The antral cavity 
revealed little remaining tumor tissue but an aberrant vessel, which was 
crushed. It was now possible to eradicate the remnants of the growth 
with surgical diathermy, and it was found that the neoplasm had eroded 
the medial and posterior walls of the sinus and extended into the eth- 
moid cells and the sphenoid sinus. The patient progressed favorably 
with a diet high in calories and vitamins and finally recovered completely. 

Davidov **° reports a case of epulis of the alveolar process, which 
invaded the antrum, in a man of 69. It had been present for a long time 
and had attained large proportions before operation was permitted. 
It was situated on the right side of the upper jaw, occupying the region 
of the fifth, sixth and seventh teeth, and was the size of an average 
apple, irregular in outline, rather dense and covered by slightly hyper- 
emic mucosa. The mass was removed by surgical diathermy and was 
observed to have eroded the alveolar process and a portion of the wall 
of the antrum. It measured 6 by 4 by 4 cm. and weighed 30 Gm. 
Histologically it was a myxogranuloma of the third division of the 
trigeminal nerve, according to the classification of Ravdin. The author, 
on the basis of a study of 70 cases, distinguishes three types of epulis: 
simple granuloma, angiogranuloma and giant cell granuloma. The 
first two types represent inflammatory enlargements of the superficial 
supra-alveolar components of the paradentium and are the result of 
mechanical insult. The giant cell epulis, on the other hand, represents 
reactive growth of granulating tissue proceeding from the deep intra- 
alveolar portions of the paradentium. 


25 East Washington Street. 
(To Be Concluded) 
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Abstracts from Current Literature 


Ear 


HIstorRy AND PRESENT STATUS OF OPERATION ON THE LABYRINTHINE CAPSULE 
ror OroscLerRosis. S. J. Kopetzxy, Surg., Gynec. & Obst. 72:266 (Feb. 15) 
1941. 


The observation that surgical opening of the osseous labyrinthine capsule in 
the deafened produces improvement in hearing is the basis for the operative 
approach as developed by Holmgren, Sourdille and Lempert. 

This response occurs in varying types of cases in which deafness is exhibited 
as a symptom, whether or not that deafness is caused by the lesion known as 
otosclerosis. The newly gained hearing acuity will remain only as long as the 
surgically made fenestra is open. Moreover, in some cases it gradually drops to 
the previous level of hearing loss despite an open fenestra, indicating that other 
factors are operating. The end result in any given case is therefore unpredictable 
in the light of present knowledge. Systemic factors—endocrine and metabolic— 
play a role in causing the deafness and in continuing it after fenestration. 

The problem of maintaining the fistula has been managed in different ways 
by various operators, but as yet no way has been devised which, successively 
applied, will give similar results. 

The technic of reconstruction of the tympanic cavity with resection of the 
head of the malleus and its necessary concomitant opening into and partially 
obliterating the epitympanic space is the present operation of choice. There is 
evidence suggesting that this detail of the operation is unnecessary, and work is 
in progress to reduce the technic to one which will produce the best results in 
the shortest time with the least danger to the patient. 

In the selection of cases, every one agrees that good bone conduction observed 
under conditions of masking is desirable and that a patient whose audiometric 
reading shows a curve indicative of acoustic nerve dysfunction is not a suitable 
candidate. The difficulties of making a clinical diagnosis of otosclerosis, the lack 
of available information as to what type will react best to operation and the fact 
that roentgenography is not helpful in the establishment of diagnostic data or 
criteria make it imperative to study the cases over a long period before arriving 
at a final decision for operation. The psychologic aspects of the work must be 
given due consideration. 

The operatiori itself carries little danger to life and only a slight degree of 
risk to the labyrinthine structures. The risks to the membranous labyrinth, with 
resultant further loss of hearing, are definitely increased by reoperation on a 
horizontal semicircular canal in which the first fenestration turned out to be a 


failure. H. Miter, Philadelphia. 


Tue Use or HIsTAMINE IN MENIERE’s Disease. B. T. Horton, Surg., Gynec. 
& Obst. 72:417 (Feb. 15) 1941. 


The essential feature in Méniére’s syndrome is recurrent vertigo. Diminution 
of hearing is not necessary before a diagnosis of Méniére’s disease is justified; 
this finding is regarded as a late manifestation of the disease. 

The group treated at the Mayo Clinic by the use of histamine included 49 
patients, of whom 33 were men and 16 women. The ages varied from 20 to 69. 
All had vertigo, 33 tinnitus and 32 diminished hearing. Twenty-five patients had 
previously been treated by the Furstenberg method. 

The acute symptoms of vertigo, nausea, vomiting and tinnitus can be dramati- 
cally controlled by the intravenous administration of 1 mg. of histamine base 
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(2.75 mg. of histamine diphosphate) in 250 cc. of physiologic solution of sodium 
chloride. The gravity method is used, the rate of flow being about 50 to 60 drops 
a minute, so that it requires about one and a half hours for the administration 
of the fluid. 

Recurrences are best prevented by a maintenance dose of 0.1 to 0.2 mg. of 
histamine base given subcutaneously two to four times a week. 

The results of the treatment showed prompt relief of the. acute symptoms. 
Less than 50 per cent of the patients obtained relief of tinnitus. A small number 
reported improvement in hearing. Recurrences were largely controlled. 


H. Mrtter, Philadelphia. 


MEDICAL TREATMENT OF MENIERE’s DisEASE. H. G. Tosey, Surg., Gynec. & 
Obst. 72:425 (Feb. 15) 1941. 


The term Méniére’s disease has come to mean a sequence of signs and symp- 
toms referable to the peripheral vestibular apparatus without any demonstrable 
lesion of this organ. Crowe stated that the presence of recurring vertigo alone, 
without deafness or tinnitus, is sufficient evidence on which to base the diagnosis. 

Acoustic neuroma in the early stages may strongly resemble Méniére’s disease. 
The labyrinthine tests are sometimes of use in the differential diagnosis. Marked 
or complete loss of all reactions to the caloric test on one side, together with 
loss of reactions from the vertical canals on the opposite side, while not pathog- 
nomonic, strongly suggests the presence of a subtentorial lesion in the region of 
the cerebellopontile angle. 

Various factors appear to influence Méniére’s disease. Systemic factors include 
diabetes, hypothyroidism, mental strain and avitaminosis. In many cases the con- 
dition has responded to the removal of foci of infection, and this type has been 
classified as toxic labyrinthitis. The mechanical type is believed to be due to a 
retracted membrane, particularly when the area of greatest retraction is about the 
incudostapedial joint. Inflation of the eustachian tube is of benefit in this group. 
Disturbances of salt and water metabolism are believed to be of importance, and 
therapy has been based on (1) restriction of fluids and salts (Mygind and 
Dederding); (2) restriction of salt intake and prevention of accumulation of 
sodium by the administration of acid-producing salts, such as ammonium chloride 
(Furstenberg), and (3) use of 6 to 10 Gm. of potassium chloride in a 25 per cent 
aqueous solution daily (Talbott and Brown). 

Henry A. Miter, Philadelphia. 


HISTOPATHOLOGIC ALTERATIONS OF THE AURICULAR APPARATUS IN LEUKEMIA AND 
LyMPHOGRANULOMA. F. C. Riccz, Arch. ital. di otol. 53:70 (Feb.-March) 
1941. 


After reference to Politzer’s pioneering investigations in 1884, Alexander’s in 
1906 and those of several later writers, Ricci describes in detail the histopathologic 
changes in the ears of 8 patients, 5 of whom had leukemia and 3 lymphogranuloma. 
In order to distinguish the changes due to the diseases in question from those due 
to various other causes, control studies were carried out on the temporal bones 
of other subjects of about the same ages who had died of other maladies and 
who had no disturbances of the ear. The ages of the patients varied from 4 to 
56 years. 

Changes Associated with Leukemia.—In the petrosal and mastoid regions dila- 
tation and fusion of the haversian canals with leukemic elements mixed with 
erythrocytes were observed; the larger blood vessels in the periphery of the 
labyrinth were thrombosed, while others were filled with myelogenous elements 
(in the case of acute leukemia); similar conditions prevailed in the case of 
myeloid leukemia (case 2), but striking in this instance was the presence of a 
large myelogenic focus in the central part of the osseous capsule and around the 
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ampullae of the semicircular canals, causing destruction of the bone. In the cases 
of erythremia and monocytic leukemia (cases 4 and 5) foci of infiltration, causing 
resorption of bony tissue and originating in the haversian canals, were observed. 
The rarefaction of bony tissue around the semicircular canals was marked in 
case 4. In case 5 small erythremic nodules were located in and under the peri- 
osteum. The blood vessels in the bone and those accompanying the nerve branches 
were thrombosed or surrounded by extravasations. In the case of lymphatic 
leukemia the capsule of the petrous bone was poor in osteomes, which were in 
active resorption and proliferation. Vascular congestion was marked. 

Degeneration of the spiral ligament was constant and characteristic; it was 
represented by necrosis, vacuolation and disappearance of the connective tissue 
elements and was accompanied by minute hemorrhages and pigmentation, especially 
prominent in the stria vascularis. These lesions were attributable to thrombosis of 
the vessels and thickening of their walls. In the same region leukemic foci were 
scattered here and there or collected in spots. Resorption in the spiral lamina, 
congestion and thrombosis of the vessels, hemorrhage or diapedesis was frequent 
and was accompanied by changes in the nerve fibers coursing between the two 
laminas. 

The morbid process may be located in the organ of Corti or may compromise 
it by pressure or by alterations in the surrounding zone. The most common 
cochlear lesion is hemorrhage; less common is infiltration of purely leukemic 
cells. In case 2 the cavity of the cochlea was filled with extravasated blood, with 
which were mixed small accumulations of myeloid cells. In addition, the organ 
of Corti and the lamina basilaris were destroyed and the spiral ligament was 
compressed. No new formation of bone or cartilage was noted in the scalae. 

In 3 cases alterations, chiefly hemorrhagic or degenerative processes, were 
noted in the membranous portions of the vestibules and semicircular canals. Bcth 
perilymphatic and endolymphatic spaces were involved, and in some cases the 
canals were detached from the bony walls and deformed. In 2 cases the lesions 
did not involve the whole posterior labyrinth but were localized to various spots, 
chiefly in the canal or the ampulla. In case 4 there were small infiltrations in 
the tissue connecting the canals with the bony walls, with complete detachment of 
one canal and a serohemorrhagic exudate in its lumen. An ampulla in the opposite 
ear was deformed by a collection of blood, accumulation of leukemic elements 
and cellular detritus, and the utricular macule was completely degenerated. The 
perilymphatic and endolymphatic infiltrations of leukemic cells did not approach 
the degree described by Politzer. 

The auditory nerve was affected in 3 cases, Staining by the methods of 
Wiegert and Bielschowsky revealed areas of degeneration in the nerve elements, 
and for some distances fibers had lost their myelin sheaths. Degeneration of the 
fibers was greatest at the center of these areas. In case 2 the internal auditory 
meatus was obstructed by dense hemorrhagic masses, which compressed the nerve 
trunk. Hemorrhagic infiltration penetrated deeply between the fibers, dissociating 
them and interrupting their course. In case 4 small leukemic infiltrations in the 
internal auditory meatus and in the periphery of the auditory nerve were observed. 
Ait and Pinneles observed infiltrative and hemorrhagic processes in the cerebral 
part of the nerve, the nuclei and the fibers showing clear signs of atrophy. In 
2 cases the terminal fibers of the cochlear nerve were atrophied in places and 
leukemic cells were insinuated between the fasciculi and in the cells of the spiral 
ganglion. 

The vestibular branch of the eighth nerve showed in general less conspicuous 
changes than did the cochlear branch. In the case of acute leukemia the intra- 
labyrinthine course of the vestibular nerve was profoundly altered, and this change 
was accompanied by thrombosis of the perineural, nutritive vessels. In another 
case most of the changes were in the nerve endings in the maculas and in the 
ampullar crests. 
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Changes in the vascular network associated with leukemia (fragility; bursting 
of the walls; thrombosis) are well known. Thrombosis and hemorrhage were the 
changes most often encountered—even the carotid artery contained a peripheral 
clot in 1 case. Hemorrhage is usually limited but was extensive in both ears in 
1 case; it may occur in any part of the ear but has a predilection for the vessels 
in the bone, the medulla, the spiral ligament and the stria vascularis. In case 2 
the hemorrhage invaded the internal auditory meatus, the labyrinthine cavity and 
the middle ear of each side and penetrated widely into the osseous wall of the 
petrous and mastoid regions, the atrophicodegenerative changes in the nerve 
elements being due to these lesions. Marked congestion of the osseous vessels of 
the petrous portion was present in all cases. 

Hemorrhage and leukemic infiltration of the middie ear, ossicles and ligaments 
are usually associated with similar lesions in the labyrinth. In case 1 osseous 
necrosis and resorption of the tympanic wall and ossicles predominated. Limited 
myeloid foci were also noted in the mucosa and in the ligaments of the ossicles, 
accompanied by intense congestion of the regional vessels, but no leukemic foci in 
the medullary spaces of the ossicles were observed. The mastoid: cavities con- 
tained thickened mucosa, with leukemic and hemorrhagic infiltration in places. 
In case 3 leukemic cell exudates filled the tympanic cavity, with infiltrations 
reaching the bone in places and causing resorption. Leukemic foci also developed 
in the external auditory canal but had no connection with those in the middle ear. 


Changes Associated with Lymphogranuloma.—Of the 3 cases of lymphogranu- 
lomatosis, the first was most characteristic. Granulomatous masses filled the 
external auditory meatus, the middle ear and the internal auditory meatus of 
both ears and invaded the mastoid cells and cochlear capsules. They probably 
originated from foci in the parotid and retropharyngeal glands. In the left ear 
the tympanic mass had destroyed the footplate of the stapes and had invaded the 
vestibule. The base of the skull and the dura were also involved. The auditory 
nerve and the cochlear ganglion and their branches were destroyed or badly 
damaged. The left spiral lamina was distorted and contained areas of necrosis; 
similar changes occurred on the right side. Probably there existed a congenital 
malformation, in which the granulomatous process was implanted. The posterior 
labyrinths contained foci of degeneration and necrosis. Thrombi were observed 
in the smaller, as well as in the larger, vessels; even the internal carotid artery 
was occluded, and degenerative foci were present in the intima and media. As 
compared with changes in the first case, the anatomopathologic picture of the 
ears in the other 2 cases was of minor importance and represented secondary 
manifestations of the morbid process in other organs, namely, intense medullary 
reaction, eosinophilia and vascular congestion and thrombosis, all characteristic 
reactions of the medulla in malignant granulomatosis. 

Ricci’s investigations reveal that the auricular apparatus is involved in half 
the cases of these two blood diseases. The sexes are affected in the ratio of 
4 males to 1 female, although the figures of some investigators are much higher. 
In cases of acute leukemia in young persons auricular complications are frequent. 

The article is richly illustrated with photomicrographs and is supplied with a 


bibliography. Dennis, San Diego, Calif. 


Dear-Mutism. E. UrsantscuitscH, Monatschr. f. Ohrenh. 75:36 (Jan.) 1941. 


The author discusses the premise of replacing the newly introduced nomen- 
clature applied to deaf-mutes by the proper expression, which has been used 
without any confusion for some time. Deaf-mutes are persons who have lost their 
hearing before the development of speech faculties and who therefore do not learn 
to speak through the natural channels of hearing. Speech thus acquired is not 
normal. Urbantscitsch, therefore, makes a plea for the return of the more uni- 
versally known and more descriptive term of “deaf-mute” and “deaf-mutism.” 


LepereER, Chicago. 
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NONTUBERCULOUS MULTIPLE PERFORATIONS OF THE TYMPANIC MEMBRANE. Max 
Scumipt, Pract. oto-rhino-laryng. 3:292 (Oct.) 1940. 


Schmidt cites 3 cases of multiple perforations of the ear drum which were 
definitely nontuberculous. He believes that this condition was chiefly due to an 
infection of the middle ear in patients with markedly lowered resistance. 

In 1 child it was due to scarlet fever; in another, to marked malnutrition 
following pneumonia; in the third, an 11 year old boy, to chronic suppuration 


originating in infancy. Persky, Philadelphia. 


Arr Empotism FoLLow1InNG OPERATION ON THE Ear. LADISLAUS FLEISCHMANN, 
Pract. oto-rhino-laryng. 3:295 (Oct.) 1940. 


Fleischmann discusses air embolism following mastoidectomy with exposure of 
the lateral sinus. He believes it is primarily due to the tightness of the bandage. 
He cites 2 cases, in 1 of which the sinus was exposed at the time of operation 
and in the other frank thrombosis of the lateral sinus was observed and removed. 
Several days after the primary operation in each case air embolism occurred. In 
the first case it was necessary to ligate the internal jugular vein. Both patients 
recovered. 

In addition, the author discusses the pathogenesis, symptoms and treatment 
of air embolism and expresses the belief that the chief factors in producing this 
accident are the gaping of the opened blood vessel and the negative pressure within 
this vessel and that it is perhaps initiated by the changing of the bandage after 
the operation. He stresses the danger of redressing the patient while in a sitting 


position. Persky, Philadelphia. 


Pharynx 


TUBERCULOSIS OF THE TRACHEA AND BroncHus. Mervin C. Myerson, J. A. 
M. A. 116:1611 (April 12) 1941. 

The author states that tuberculosis of the trachea and bronchus is the most 
discussed phase of diseases of the chest today. This paper is based on the experi- 
ences gained from bronchoscopic examination of 580 tuberculous patients, of whom 
160 had bronchoscopic evidence of the disease. All but 12 had one of the three 
stages of endobronchial tuberculosis. 

The bronchial lesion is always secondary to an ulcerous lesion in the lung 
parenchyma except for the granuloma secondary to a perforating mediastinal 
gland. The tuberculous process of the trachea and bronchus always follows a 
definite course, the various stages of which are predictable. 

Pneumothorax is superfluous once a bronchial lesion develops. 

Examination with a bronchoscope never harms a patient or complicates a 
clinical picture if certain contraindications are kept in mind, e. g., active tubercu- 
losis of the larynx, with a narrowed glottic chink. 

The bronchoscopist observes the entire life picture of a tuberculous lesion, 
while the pathologist sees only the last change which occurred. 

Treatment is of no value because of the nature and extent of the disease and 
because the bronchial lesions heal spontaneously. Gorvon, Philadelphia. 


Recurrinc Herpetic ANGINA. F. CHAVANNE, Oto-rhino-laryng. internat. 24: 
273 (Nov.) 1940. 


The vesicles of buccopharyngeal zona have the same histologic character as 
those of pharyngeal herpes, but the diseases are essentially different. Recurring 
herpetic angina is particularly a disease of women, coinciding with the menstrual 
periods and recurring frequently. Two observations are reported by Chavanne: 
one on a woman aged 23 years who had had attacks for two years, and the other 
on a girl aged 18 in whom the attacks had recurred during a period of five months. 
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A constitutional reaction was pronounced. Numerous remedies were used, with 
indifferent success. Eventually, 1 tablet daily of sulfapyridine (2-[paraaminoben- 
zenesulfonamido]-pyridine) for ten days preceding the menses controlled the 
disease. The herpetic virus is filter passing and is found even without pathologic 
manifestations on the mucosa, the skin and especially in the saliva of persons 
predisposed to herpes. It lives as a saprophyte until general or local factors 
increase the receptivity of the terrain, when it becomes pathogenic and passes into 
the circulation. It is neurotropic for the sympathetic elements in Gasser’s ganglion 
and in the root of the trigeminus nerve. In the cases reported physiologic dis- 
turbances incident to the menstrual period were sufficient to increase the receptivity 
of the tissues. During pregnancy in 1 case no attacks occurred. 


Dennis, San Diego, Calif. 


PosTANGINAL Sepsis. ARTHUR WEDbDER, Pract. oto-rhino-laryng. 3:193 (Oct.) 
1940. 

Weder presents a series of 30 cases of septicemia with complications following 
acute angina. There were 21 fatalities and 9 cures. He attempts to classify the 
anginas as local and systemic infections. Often there is no sharp line of demarca- 
tion at which one form merges into the other. The course may be one of a purely 
hematogenous or a lymphatic route; there may be an interstitial phlegmonous 
process, or there may be a combination of two or more avenues of extension. 

The diagnosis depends on a history of local pain and difficulty in swallowing, 
elevated temperature and chills. There are leukocytosis, with a marked shift of 
the Schilling index to the ieft, a decrease or complete absence of eosinophils and 
bacteremia, which, however, is not always present. 

The usual sequelae of the tonsillitis are peritonsillar abscess, a phlegmon in the 
parapharyngeal space and, eventually, thrombosis of the internal jugular vein. The 
thrombophlebitis carries with it the usual sequelae, such as metastasis both to the 
various vital organs and to intracranial structures. The infection from the para- 
pharyngeal space may spread to the parotid gland, the retropharyngeal space, the 
mediastinum or the endocranium. 

Treatment in the cases of subacute infection is tonsillectomy, but this operative 
procedure has also been recommended in the presence both of acute tonsillitis and 
of a peritonsillar abscess. When the pathologic process has extended to the internal 
jugular vein, ligation of both this and the facial vein is recommended, together 
with evacuation of any suppurative collection, either peritonsillar or parapharyn- 
geal. Removal of any infected cervical glands should be considered at the time 
the jugular vein is ligated. 

Conservative treatment in cases of this condition has only a secondary role, 
particularly after the onset of septicemia or thrombosis of the jugular vein. Weder 
mentions the numerous chemotherapeutic measures employed, including the use 
of sulfanilamide and some of its derivatives. He stresses the urgency for surgical 
intervention, even though the tonsils show evidence of acute inflammation, and 
blames the high mortality rate on the fact that a great number of his patients 
were admitted to the hospital too late. Persxy, Philadelphia. 


Nose 


FRONTAL Sinusitis. J. MACKENZIE Brown, Ann. Otol., Rhin. & Laryng. 50:435 
(June) 1941. 


The development of the frontal sinus is discussed, and it is pointed out that the 
nasofrontal duct is not a simple channel but that its anatomic configuration and 
clinical accessibility and efficiency depend on its embryogenesis. A frontal sinus 
which has developed from the frontal recess will frequently have no nasofrontal 
duct but will communicate directly with the adult recessus frontalis in the middle 
meatus. A frontal sinus which has developed from the anterior ethmoid region 
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will more frequently have a nasofrontal duct, the tortuosity and direction of which 
will depend on the position of the surrounding anterior ethmoid cells. It may 
empty into the middle meatus and then into the infundibulum, but such a naso- 
frontal duct will be contiguous rather than continuous with the infundibulum. 
There are frequent anomalies in the sinus; it may be double or triple, may over- 
lap its fellow, may vary in size or may have inclusions of ethmoid cells, etc. In 
preventing and treating osteomyelitis it is important to know the diploic distribu- 
tion within the frontal bone: The floor is almost always compact bone, especially 
at its inner aspect; the bone at the external, or inferolateral, angle is highly diploic, 
and in this area intrasinal septums are frequent, predisposing to retention of 
secretion and possible osteomyelitis; the area adjacent to the superior sulci of 
the two frontal bones, where the anterior and the posterior plate meet, is highly 
diploic and is in contact with the sinus as well as the dura and so is a highly 
dangerous area; the anterior plate is almost always diploic. The importance of the 
frontal and the anterior temporal diploic veins is pointed out in connection with 
the spread of osteomyelitis. 

The bacteriologic and etiologic factors and the histopathology and diagnosis 
are discussed. In treating this condition Brown puts the patient to bed and main- 
tains drainage as well as possible with the aid of shrinking solutions. Cold or 
heat he uses in accordance with the individual response in comfort. Sedatives are 
given as required, and routine elimination is established. Chemotherapy with 
sulfathiazole (2-[paraaminobenzenesulfonamido]-thiazole) or sulfapyridine (2-[para- 
aminobenzenesulfonamido]-pyridine) is indicated for the staphylococcic infections, 
which are most common. 

Brown feels that the persistence of headache, with or without fever, in spite 
of intensive nasal shrinkage calls for an early external trephine. No definite time 
limit can be set, but if pain is severe and continuous and is accompanied by fever 
trephination should be done early. Otherwise the indications depend on the degree 
of intermittent pain, leukocytosis, fever or other symptoms pointing to marked 
stasis and interference with drainage. Any intranasal instrumentation except 
shrinking with pledgets is unsafe; probing and cannulization in the acute stage 
are dangerous. If drainage must be secured, trephination is done with the patient 
under general anesthesia, an incision being made below the medial portion of the 
eyebrow at the inner angle of the frontal bone. The eyelids are sutured together. 
The periosteum is elevated only in a very limited area so that at the end of the 
trephination no bone will remain uncovered by periosteum. The hole should admit 
a tube with the inner lumen not less than 8 mm. No attempt is made to touch the 
mucosa. Free pus is aspirated and the tube sutured in place. The lid suture is 
removed. After drainage ceases the tube is withdrawn and the wound allowed to 
close. 

Meningitis, periostitis and subperiosteal abscess, osteomyelitis, thrombosis of 
the longitudinal sinus, extradural abscess and intracranial abscess are discussed as 
complications of acute frontal sinusitis. In cases of chronic sinusitis the author 
advocates systemic treatment, including management of allergic and endocrine dis- 
orders and dietary regulation, correction of intranasal disease due to anatomic 
blockage, removal of diseased tonsils and adenoids and external surgical interven- 
tion if other measures fail. M. V. Mutter, Philadelphia. 


INTRANASAL THERAPY WITH SoDIUM SALT OF SULFATHIAZOLE IN CHRONIC SINU- 
SITIs. FREDERICK Mytes TuRNBULL, J. A. M. A. 116:1899 (April 26) 1941. 


The author describes his experiences with the various vaccine and chemical 
treatments for chronic sinusitis and concludes that he has obtained the most grati- 
fying results in the way of relief by the use of a spray of a 5 per cent solution of 
the sodium salt of sulfathiazole (2-[paraaminobenzenesulfonamido]-thiazole). Only 
2 of the 47 patients reported on showed unfavorable symptoms. Both these 
patients had acute attacks of hay fever, with swelling and blocking of the nose. 
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There was no granulocytopenia and no hemoglobinuria. Forty of the 47 patients 
reported relief of congestion, improved aeration and drainage and relief from 
pressure headaches. 

Direct instillation of this solution into the sphenoid and maxillary sinuses after 
operation and in nonoperative cases of chronic infection of these sinuses did not 
appear to help much. The spray, however, afforded some symptomatic relief. 

The author states that this spray seems to be a safe procedure, and the results 
that he has obtained might justify further investigation in this particular field, 
as well as in other disturbances due to staphylococcic infection. The sodium salt 


of the drug is soluble in water. Gorvon, Philadelphia. 


FIBROSARCOMA OF THE Upper JAW: REporT OF AN UNusuAL Case. HJALMAR 
Kocu, Acta oto-laryng. 29:14, 1941. 


Fibrosarcoma of the nose and nasal sinuses is relatively rare. A case of an 
unusual tumor of this type is reported; it involved a 50 year old man, first seen 
in the summer of 1936. For six months he had noted that his right cheek had 
been falling in, but no other symptoms were present. On palpation it felt as 
though the right maxillary bone had been removed surgically. The infraorbital 
border was completely lacking. 

In the oral cavity the right half of the jaw felt like nodular, softly elastic 
tissue. Rhinoscopic examination showed no sign of tumor. On roentgen examina- 
tion the entire right maxillary bone appeared to be absent, the defect including 
the orbital floor and the infraorbital border to the level of the zygomatic frontal 
suture. The malar bone was gone. 

A biopsy specimen was obtained through the canine fossa. The maxillary sinus 
was replaced by firm fibrous tissue. Microscopic sections showed merely chronic 
inflammation. 

Two years later the patient was again examined. The atrophy of the facial 
bones had progressed and extended into the forehead and temple. He was still in 
good health and had no focal symptoms. The rcentgen examination at this time 
revealed that destruction of bone now included the entire right half of the upper 
jaw, the orbit, the ethmoid bone and the base of the skull as far back as the 
foramen magnum. The tips of both petrosal bones were completely decalcified and 
eroded as far back as the porus acusticus internus. 

Several months later the patient died of bronchopneumonia. Toward the end 
he suffered from increasingly severe headache. 

Autopsy revealed a firm fibrous tumor at the site of the right maxillary sinus. 
The right temporal and parietal bones, as well as large portions of the bones of 
the cranial base, were eroded and replaced by tumor tissue. The bone seemed 
eroded rather than infiltrated. 

Microscopically the tumor consisted of elongated, bandlike or spindle-shaped 
cells, often intertwined like a ball of yarn. Polymorphism was not pronounced. 
The histologic diagnosis was fibrosarcoma. 

The interesting features of this case were the extremely symptom-poor picture, 
the prolonged course, the manner of growth, with excessive atrophy of large areas 
of bone, the sharp delimitation from healthy tissue and the noninvolvement of 
the lateral wall of the nasal cavity. Grove, Milwaukee. 


Miscellaneous 


INFECTIOUS MonoNucLEosIS: A DraGNostic Prostem. S. WERLIN, V. DoLcopoL 

and M. Stern, Am. J. M. Sc. 201:474 (April) 1941. 

Patients with infectious mononucleosis are often severely ill, and a mistaken 
diagnosis, especially that of diphtheria, may be made. The authors discuss the 
cases of 21 such patients referred to the Wiilard Parker Hospital with the follow- 
ing diagnoses: diphtheria, 15; epidemic parotitis, 2; follicular tonsillitis, 2; strep- 
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tococcic pharyngitis, 1, and acute sinusitis, 1. All patients, with 1 exception, 
presented membranous tonsillitis. With 14 patients the clinical picture was sufii- 
ciently indicative of diphtheria to warrant the administration of diphtheria antitoxin 
on admission without awaiting confirmation of the diagnosis by culture. Further- 
more, 7 of these patients showed nontoxic diphtheria-like bacilli. The negative 
reactions to toxicity tests on the isolated bacilli, the hematologic picture, the posi- 
tive heterophil antibody reaction and the lack of response to the diphtheria anti- 
toxin helped in establishing the correct diagnosis. Early differentiation of infectious 
mononucleosis from diphtheria is desirable in order to avoid unnecessary adminis- 
tration of diphtheria antitoxin and sensitization of the patient to horse serum. 
Cases of clinical diphtheria which do not respond to antitoxin must be investigated 
hematologically and serologically for the possibility of infectious mononucleosis. 
The authors have noted that in children the highest white blood cell counts are 
observed in the first week of the illness, in adults, in the second week. The hetero- 
phil antibody reaction was positive in 90 per cent of the 21 patients of this series. 
When patients have already received horse serum, in the form of diphtheria anti- 
toxin, for example, it is advisable to perform the heterophil antibody test by the 
differential method of Davidsohn to eliminate false positive reactions from the 
presence of Forssman antibodies in the blood stream, due either to administration 
of the horse serum or to serum sickness. : 
SHAMBAUGH Jr. and JENNES, Chicago. 


EsopHAGEAL OBSTRUCTION DUE TO GUMMATA OF ESOPHAGUS AND DIAPHRAGM. 
R. KAMPMEIER and E. Jones, Am. J. M. Sc. 201:539 (April) 1941. 


The authors present 4 cases of esophageal obstruction due to gummatous 
lesions of syphilis. In 1 case the lesion was in the esophageal wall, whereas in 
the remainder the obstruction was due to gummatous involvement of the diaphragm 
at or near the esophageal hiatus. Esophagoscopy, biopsy and ultimate response to 
therapy serve to differer.ciate such lesions from carcinoma or cardiospasm. In 3 
cases the nature of the lesion was recognized and antisyphilitic treatment and 
active dilatation of the obstruction afforded relief. Antisyphilitic treatment alone 
not only may fail to relieve but may actually increase the obstruction. 


SHAMBAUGH JR. and JENNES, Chicago. 


ROLE OF THE PHYSICIAN IN INDUSTRY IN THE CONTROL OF ACUTE RESPIRATORY 
Diseases. GrEorRGE Morris Prersor, J. A. M. A. 116:1339 (March 29) 1941. 


Piersol discusses in great detail the numerous factors concerned in the pre- 
vention and control of acute disease of the upper respiratory tract, emphasizing 
the seriousness of this problem, particularly in industrial medicine. The economic 
losses have mounted to such an extent that efforts have been made to analyze 
every phase, with a view to correcting as far as possible the underlying causes. 

The common cold and other infections of the upper respiratory tract, though 
classed as minor illnessess, are potentially serious because of the likelihood of 
their being neglected and of resultant complications. Slow progress has been made 
in their control because the specific etiologic factor has not yet been discovered. 
Psychologic phases enter into this because of the general lack of understanding 
of the importance of these common diseases and the difficulty of arousing interest 
among the industrial and the nonindustrial public. Many citations are made to 
illustrate these points. 

Several methods are available to industrial physicians, however. The prompt 
reporting of all acute diseases of the upper respiratory tract, the checking of 
absenteeism and, particularly, examination of the structures of the upper respira- 
tory tract, with carefully kept records, will aid a good deal. 

The industrial physician should be responsible for the sanitation of the plant. 
It has often been demonstrated how transmission to the uninfected worker tzkes 
place by towels, napkins, drinking vessels and doorknobs. 
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Proper supervision of the infected worker will aid a great deal in controlling 
the spread of infection of the upper respiratory tract. The adequate control of 
the infected worker will depend a great deal on the intelligence and cooperation of 
his immediate superiors. It resolves itself in this regard to an efficient organiza- 
tion for unified effort. 

The infected worker should be taught the ordinary precautions that he must 
observe in order to lessen the spread of infection. When possible such a worker 
should keep as far away from an uninfected worker as is consistent with his job. 
At the same time, the industrial physician can institute such active medical 
measures as he may find necessary to combat the spread of infection. 

The employees should be educated in health matters by effective propaganda 
through the publicity department in charge of displaying health posters, bulletins, 
lectures, articles in the company’s magazine, et cetera. 

Further comments are made on the problem of the common cold, and the 
absence of a specific remedy is deplored. The common cold and acute infections 
of the upper respiratory tract still remain the outstanding problem in industrial 
medicine, and until knowledge of virus diseases is further advanced the resource- 
fulness and best efforts of the industrial physician wili be taxed to the utmost. 

With this country now committeed to a vast program of war production, the 
industrial physician must now, more than ever, keep the “wheels of industry from 
being clogged by epidemics of respiratory diseases.” Gorvon, Philadelphia. 


INCIDENCE AND Costs OF ACUTE RESPIRATORY DISEASE IN INDUSTRY. A. J. LANZA, 
J. A. M. A. 116:1342 (March 29) 1941. 


Lanza stresses the preponderance of colds as a cause of lost time. In his 
survey he found that the nature of the occupation could in some instances be 
linked to colds but geographic location did not show any important variation. 
Sex incidence did vary, however; women consistently showed a higher rate of 
absence from this cause than did men. Surveys showed that each person had 
three to five colds annually and that more than half of the time lost through 
absences of one week or less was caused by colds. 

According to the best information obtainable in several surveys, including the 
experience of the author, who is assistant medical director of the Metropolitan 
Life Insurance Company, the time lost from work because of colds and acute 
infections of the upper respiratory tract averages one day a year for each worker, 
male and female. Complete compilation discloses a loss of 45,000,000 days of 
work each year. The loss falls on the employer and the employee alike. Final 
tabulation shows that the wage loss to the employees approximates $150,000,000 a 
year and the total medical costs run about $250,000,000 a year, bringing the full 
total to $400,000,000. The total cost to the employers averages nearly $400,000,000. 
These figures have been carefully computed and are conservative. The author 
concludes: “. [One] would not have to strain the figures or imagination far 
to round out the total to a billion dollars. It is a great deal of money even in 
these days of superfinancial computations. It carries with it its own argument 
for scientific study and attacks.” Gorvon, Philade!phia. 
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Present Status of Nasal Medication. Dr. Noau D. Fasricanrt. 


In recent years the use of nose drops and nasal sprays for the relief of nasal 
congestion in acute head colds, acute sinusitis and allergic rhinitis has become 
exceedingly widespread. Despite the popularity of this form of medication, few 
nasal preparations are prepared for public distribution with sufficient scientific 
forethought to produce the most effective product possible from the materials at 
hand. Many nose drops and sprays still contain an undesirable oily base. Others 
disregard the importance of ciliary activity in maintaining an efficient stream of 
mucus in the nose. Again, a third group omits recognition of isotonicity and the 
desirability of an appropriate pu. These factors are discussed at length in the 
paper. The use of nasal sprays containing the drugs of the sulfanilamide group 
is questioned and indicted on the basis of extreme alkalinity; it is felt that such 
solutions are extremely caustic and may cause irreparable damage to the nasal 
and sinus mucous membranes. Finally, it is only through a thorough under- 
standing of the role of nasal physiology that the creation of an ideal nasal medi- 
cation can be encouraged. 












DISCUSSION 


Dr. E. R. Sertes, Scotland, Ontario, Canada: Probably no class of prepara- 
tions manufactured today is so widely used for self medication as are nose drops. 
Dr. Fabricant was rather pointed in some of his statements concerning rhinologic 4 
practice, and it might be well to consider what we as physicians wish to accom- 
plish with nasal medication. Are we content with the simple process of irrigation; 
do we strive to effect complete sterilization of tissues; are we concerned with 
restitution of tissues damaged by infection, or do we seek a combination of all 
three? If there is any definite criticism of medical science it is the tendency 
toward polypharmacy—trying to give too many medicines at once. Do we wish 
to interfere with normal secretions; do we wish to stimulate normal secretions, 
or are we likely to let Nature take its course after we have done as much 
damage as possible? Do we desire medication through absorption into the cells, 
as a means of creating their own defense mechanism? These are questions that 
appreciation of the pu value cannot answer. I do not wish to detract from the 
splendid work of Dr. Fabricant, and I should like to call attention to the fact 
that he has pointed the way to deeper investigation of the physiology of the nose 
and to the unsatisfactory endeavors made in the field of nasal medication. 

The early medicaments were mostly volatile substances, applied by inhalation, 
which is a cumbersome method. The pharmacists and manufacturers, in good 
faith, believing these substances were what physicians desired, turned to the best 
and cheapest solvents. These volatile substances are not water soluble; they are 
soluble in alcohol, but that is extremely irritating to the mucous membrane. Oils 
were chosen from the standpoint of economy, in order that the medicament might 
be applied direct to the area, without setting up the teakettle and funnel. 

With reference to alkalinity, one is again confronted with pharmaceutic 
necessity. Many substances are not stable except in an alkaline medium, and 
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stability of at least two years’ duration is essential under widely varying con- 
ditions—as far south as the Canal Zone and as far north as Alaska. Stability, 
therefore, frequently becomes of greater significance than therapeutic efficiency. 

Dr. Fabricant referred to the salt content of the nasal secretions. In order 
to establish a pa of any degree of certainty one must know the constancy of the 
nasal secretion. The salt content of the solution used must be established in order 
to maintain a pa on the acid side. There are variables in the nasal secretions 
other than that of sodium chloride which might equally well influence the pa value 
—how greatly one cannot say, for there is not sufficient information as to the 
constancy of the constituents of the secretions. 

Another factor to be considered is whether the medium used is of colloid or 
of crystalloid character. This makes a tremendous difference in the variations 
one may effect. Administration of any colloidal substance tends to “damp down” 
or buffer, the action of the solution. If a product of stability or long steriliza- 
tion of the field is desirable, water-soluble compounds may be considered. Pectin 
might also be added to the solution. It establishes a completely aqueous base for 
substances soluble in water and introduces a substance which increases the density 
of the solution and more nearly attains an osmotic ratio in normal tissue. If 
that ideal could be attained, all mechanical irritants concerned with application 
of drugs could be eliminated. 

In the use of vasoconstrictors or vasodilators it would appear that one is 
striving for reduction of edema. One should be cautious in preparing a product 
which might become a bargain counter item unless adequate controls are established 
with reference to the use of such powerful drugs. 

Dr. THomas C. GatLoway, Evanston, Ill.: This excellent presentation is 
perhaps just a beginning. It is well to know what should not be done to the 
physiologic nose, but the nose subjected to acute ‘infection is not a physiologic 
nose. There still remain to be studied in detail what processes are essential to 
recovery from infection and how treatment may aid. Some of the processes one 
attacks by drugs-may be curative. Edema occurring in the course of inflammation 
may, by diluting toxins and increasing secretion, be beneficial; one may do harm 
by too early intervention. Profuse early secretion may, by washing out infection 
or bringing more antibodies, be conservative. Atropine, which stops secretions, 
may actually be harmful. 

Certain infections, notably adenitis, are helped by roentgen rays, which appar- 
ently accentuate the processes of inflammation. It may be established scientifically 
that some treatments that have an empiric reputation may actually be valuable in 
producing the reaction of inflammation, such as the use of mild protein silver 
packs, the application of magnesium sulfate in glycerin and the old chlorine 
treatment. 

Dr. Noau D. Fasricant: I should like to point out the swinging pendulum 
of treatment. It is only about fifteen years ago that the current conservative 
trend of rhinologic treatment came into being. Prior to the advances made in 
the study of nasal physiology, most therapeutic knowledge was based on anatomy, 
pathology and surgical anatomy. There was at one time an era of promiscuous 
nasal surgery. We younger men, however, were taught to be more conservative 
in establishing indications for intranasal surgery. On the other hand, I believe 
one may now be reaching another stage, that of overconservatism, as a result of 
the present concept of nasal physiology. Recently, at a meeting of this academy, 
one rhinologist dismissed all forms of intranasal medication; in his opinion roentgen 
rays and heat were sufficient for treatment. In other words, he epitomized the 
trend toward too great conservatism. 

Some are convinced that one is doing a great deal of damage by putting any- 
thing in the nose. This has not been proved. On the other hand, perhaps in so 
doing one is effectively restoring the normal physiologic process. 
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Origin and Development of Lymphoid Structures in the Pharynx. Dx. 
A. A. ZIMMERMANN. 


The mode of development of the lymphoid structures of the pharynx of the 
opossum was studied. Didelphis virginiana is phylogenetically an ancient and 
primitive marsupial. Well developed palatine and pharyngeal tonsils are present, 
whereas lingual tonsils do not exist. The palatine and pharyngeal tonsils may, 
therefore, be considered as phylogenetically old lym hoid tissue. 

The results of this study are demonstrated by a series of lantern slides and 
are summarized as follows: The second pharyngeal pouches disappear during the 
first half of the twelfth day of intrauterine life. (Opossum embryos are born at 
the end of the thirteenth day of gestation, whereon they gain entrance into the 
marsupial pouch, remain fixed on a nipple for the ensuing seven weeks and are 
known, during this developmental period, as pouch young.) The origin of the 
palatine tonsils, therefore, is not related in any way to the fate of the second 
pouches, either with their dorsal or with their ventral portions. During the 
second half of the twelfth day the tonsillar sinus arises at the approximate site of 
the previously existing second pharyngeal pouches. Its origin is due not so much 
to active epithelial proliferation and outpouching as to a pressure effect of two 
adjacent mesenchymal structures: (1) a moundlike mesenchymal elevation medial 
to the epithelial furrow of the sinus, this elevation constituting the anlage of the 
tonsillar tuber, and (2) a mesenchymal ridge which is developing lateral to the 
sinus and ventromedial to the base of the first pharyngeal pouches. This mesen- 
chymal fold, or ridge, is caudal to the lateral palatine process of the maxilla. It 
contributes to the formation of the soft palate, which in the opossum, and in all 
marsupials, continues into the extensive palatopharyngeal plicae. The mesenchymal 
ridge might be designated as the posterior palatine process. 

The appearance of the anlage of the tonsillar sinus in the general region of 
the obliterated second pouches is incidental. In the newborn opossum (10 mm.) 
there is as yet no indication of lymphoid tissue around the epithelial sinus. Solid 
epithelial outgrowths from the sinus as the earliest primordia of secondary ton- 
sillar crypts occur in 14 mm. pouch young. They acquire lumens after a crown- 
rump length of more than 30 mm. is attained. The earliest differentiation of 
lymphoid tissue in the mesenchymal stroma surrounding the tonsillar sinus begins 
at about the same time (approximately three weeks after birth). Accumulation of 
considerable diffuse lymphoid tissue is noted in specimens 43 mm. in crown-rump 
length, approximately at the age of 40 days. The first primary lymph nodules 
appear at the age of 60 days, which is near the weaning period. Secondary 
nodules, or germinal centers, are present in a weaned specimen measuring 21 cm. 
All indications point to the differentiation in situ of lymphocytes from the mesen- 
chymal stroma. 

Infiltration of lymphocytes into the squamous stratified epithelium lining the 
tonsillar crypts is pronounced in pouch young 60 days old; some earlier indications 
may be observed in slightly younger specimens. The age corresponds with the 
weaning period. It is possible that the infiltration of lymphocytes into the lining 
epithelium of the crypts, as well as the appearance of lymph nodules, is related io 
infection, which must occur at about that time. 

In the adult opossum the tonsillar tuber becomes incorporated in the lymphoid 
tissue of the medial side of the tonsil. The sinus is retained as a deep primary 
cleft, from which arise twelve to fifteen secondary crypts, closely surrounded by 
many lymph nodules. The tonsillar inlet faces the under surfaces of the soft 
palate near the lateral pharyngeal wall. Macroscopically, the palatine tonsils are 
easily recognized as two ovoid elevations in the faucial isthmus. They are about 
7 mm. long and 2.5 mm. wide. Their greatest height is about 5 mm. There is 
no tonsillar fossa, as no secondary subdivision of the tonsillar sinus occurs and 
there is no well defined palatoglossal arch in the »possum. The terminal portions 
of the crypts consist of degenerated epithelium without a lumen. Completely 
detached terminal crypts and subsequent regeneration were not observed. The 
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pericapsular lymphatic plexus is richly developed. It is difficult to ascertain 
whether any of the lymph channels are afferent to the palatine tonsils, as valves 
are rare in this plexus. The tonsillar capsule is delicate. 

The origin of the well developed pharyngeal tonsil in the opossum is not 
related in any way to the presence of a pharyngeal bursa. A glandlike diver- 
ticulum of the anterior tip of the embryonic pharynx exists as a transitory struc- 
ture during the latter part of the tenth day of intrauterine life. This embryonic 
pharyngeal bursa disappears completely long before any lymphoid tissue differ- 
entiates in the roof of the posterior portion of the nasopharynx. This process 
occurs in pouch young approximately 20 days old, slightly cephalad to the ostiums 
of the auditory tubes. The pharyngeal tonsil rapidly extends both craniad and 
caudad. In pouch young 60 days of age the pharyngeal tonsil constitutes an 
elongated lymphoid structure, extending from the highest point of the pharyngeal 
constrictor muscle posteriorly to a level well rostral to the hypophysis. At that 
age the pharyngeal tonsil has a total cephalocaudal dimension of 3.4 mm. 


DISCUSSION 


Dr. L. B. Arey: The branchial region of the embryo is a difficult one to 
study. A series of endodermal pouches is located here that started originally for 
the purpose of serving the vertebrate as respiratory organs. Some have been 
abandoned; others have been salvaged and turned to various uses. This series 
of derivative organs is sometimes referred to as a series of ductless glands. They 
make a strange list—the Eustachian tubes, the tonsils, the parathyroids, the 


thymus, etc. The place of the tonsil in this seriation has been anomalous. Dr. 


Zimmermann has indicated that there is serious doubt whether the tonsil fits 
into the series, and Levin has shown that in the pig the palatine tonsil does not 
lie laterally in the pharynx, but is located on the soft palate. This is an illustra- 
tion of tonsils developing in a region other than that in which the second pouch 
actually was located; hence, the tonsil of the pig cannot be a derivative of the 


second pouch. 

The necessity of a beautifully graded series, such as that of Dr. Zimmermann, 
cannot be overemphasized. It can be seen that the second pouch is fading out in 
the first half of the twelfth day and the definitive tonsil is appearing in the second 
half of the same day. Only a perfectly graded series can show such a relation. 

If the second pouch is not the direct antecedent of the tonsil, is the situation of 
the tonsil just a chance location? The pig tonsil lies in the region of the soft 
palate, but, in addition, there are smaller tonsillar masses which might be the 
true tonsils. If the tonsil does not derive directly from the second pouch, it at 
least arises in the same location and, in some degree, from the same tissue. It 
might be a fine question to argue that there is first a pocket, that this smoothes 
out and that in this same region a tonsil then grows. Admitting that the second 
pouch does disappear, why does the faucial tonsil appear in approximately the 
same site? Kingsbury explained this as the result of its occupying a neutral 
location in a region otherwise subject to growth shiftings. 

The speed of development in the opossum is one of the most dramatic events 
in vertebrate development. It resembles a chemical precipitation. In man, it 
has been found that the crypts in the human tonsil first appear at about the 
middle of the third month. 

The literature states that there are twelve to twenty crypts connecting with 
the surface of the tonsil, but if reconstruction is carefully carried out, it will be 
found that at as early as 7 months there are some forty primary crypts present. 
This number remains constant until the tonsils begin to atrophy in old age. In 
the study made, a number of cysts and solid precysts were observed which were 
not seen in the sections of the opossum. 

In the human tonsil, at the time of birth crypts have formed up to the fifth 
order, and some are extremely complicated. Just after birth there is tremendous 
atrophy; the ends break off, undergo cystic degeneration and ultimately disappear ; 
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the condition after birth is therefore much simplified. In infancy they grow out 
again, and in children the complicated, branched formation is restored, which holds 
until old age sets in. 

In the study of the human tonsil the expanded surface of the crypt system was 
calculated, and it Was found that the surface area of the epithelium of all the 
crypts of a single tonsil was about 46 square inches (296 sq. cm.), or a total of 
91 square inches (587 sq. cm.) for the two tonsils. The total exposed area of the 
pharynx, if the epithelium is stripped off after death, is about 7 square inches 
(45 sq. cm.), which means that the surface area of the buried epithelium of the 
two tonsils is about thirteen times as great as the whole surface area of the 
pharynx. 

Some authors have commented on how fortunate it is that there exists a 
series of mucous glands which flush out the crypts and keep them clean. That 
is not true, however, as only in rare cases do mucous glands open into crypts. 
The glands appear before the tonsils, and only rarely communicate with them. It 
is also said that there are no crypts in the pharyngeal tonsil and that what is 
seen in cross section is merely a series of folds. The folds, of course, do occur, 
but branching off from them are many funnel-shaped tubes connecting with 
mucous glands; these tubes are seemingly too large to be ducts. If one admits 
that there are true conical crypts in the lingual tonsil, then these funnels in the 
pharyngeal tonsil are essentially of the same type. Hence I should be inclined to 
say that the pharyngeal tonsil does have simple crypts. They are extremely 
numerous, and the glands enter their apexes in the same way as they do in the 
simple crypts of the lingual tonsil. 

Dr. A. A. ZIMMERMANN: In my opinion, the palatine tonsil develops at the 
approximate site of the previously existing second pharyngeal pouch, and its 
origin is due to a pinching effect of adjacent mesenchymal structures—the ton- 
sillar tuber and the posterior palatine fold, which is concerned in the formation 
of the posterior portion of the soft palate. The general correspondence of this 
site with that of the obliterated second pharyngeal pouches is incidental. The 
origin of neither the palatine nor the pharyngeal tonsil has anything to do with 
previously existing pouches of the embryonic primitive pharynx. 

In the opossum there are usually only about a dozen or fifteen secondary 
crypts. Unquestionably, the palatine tonsil of the opossum, while highly differ- 
entiated, is a less complex structure than that of man. I found no secondary 
detachments of tonsillar crypts. 

The palatine tonsil of the pig is not a structure homologous to what is called 
the palatine tonsil of other mammalian species. In the latter forms the so-called 
palatine tonsil really lies in the lateral wall of the pharynx (faucial isthmus), 
whereas in the pig it is truly palatine in position, but lacks a tonsillar sinus. 


Brain Abscess of Otitic Origin. Dr. Hans Brunner. 


Five cases of otogenic brain abscess observed within the past two years are 
described in detail. In 2 the patient died. While the results might be considered 
satisfactory, I feel that faulty conclusions may be drawn. In a review of 55 cases 
of brain abscess which I have observed during twenty-two years, the results were 
found to be different. Among these 55 cases, there were 7 of traumatic abscess of 
the frontal lobe and 3 of metastatic abscess; these, with 4 cases of abscess of 
otitic origin encountered at autopsy, must be excluded. 

Included with the remaining 41 cases were 28 cases of abscess of the temporal 
lobe, with 10 deaths (mortality rate 68 per cent), and 13 cases of cerebellar 
abscess, with 11 deaths (mortality rate 84 per cent). It must, therefore, be 
admitted that the results in cases of otogenic abscess of the brain are not good. 

Three reasons are advanced to explain the failures: First, in many cases the 
diagnosis was made too late; second, many patients were seen for the first time 
ante exitum; third, operation was usually performed immediately the diagnosis 
was made, without considering whether or not the abscess was in the latent stage. 
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Since 1932 the rule emphasized by the neurosurgeon, to wait for the latent stage, 
has been observed. It has been found, however, that it is frequently difficult to 
recognize this stage; furthermore, there are otogenic infections of the brain 
which never become latent. Fourth, failure was perhaps due to the faulty technic 
employed. Former procedures are now replaced by standard neurosurgical 
methods. The approach to the abscess is always through an infected field unless 
the source of infection in the middle ear or the frontal sinus is entirely eliminated, 
either through spontaneous healing or by operation. 

Experience to date does not permit one to state the best neurosurgical technic 
in treatment of otorhinogenic abscess of the brain. At present the open technic 
is employed with cerebral and the closed technic with cerebellar abscesses, and this 
practice will be continued unless, through experience, other methods of approach 
are found more desirable. 

DISCUSSION 

Dr. ADRIEN VERBRUGGHEN: I believe there are criteria for deciding whether 
or not an abscess is encapsulated—the cell count of the spinal fluid and the 
presence of advancing papilledema. If possible, the abscess should be treated 
through a clean field. Any meddling, especially if there is no certainty that the 
abscess is present, is extremely dangerous, and, in my opinion, occasionally 
an abscess is produced by needling the brain through a contaminated field. No 
abscess may be found the first time; three or four weeks later, when the symptoms 
are progressing and definite signs are present, needling is again performed and 
an abscess is encountered, which, I think, has probably been produced by the 
needling. I am firmly opposed to needling a clean brain through a dirty wound, 
unless one is positive about the diagnosis, and the procedure should not be carried 
out without carefully walling off the dura. The greatest danger is in producing 
infection in the subarachnoid space. 

I rarely encounter a brain abscess—possibly I have not been as successful as 
I should have been with them; in this respect I am somewhat encouraged by 
what I have heard tonight. I think the rarity of the lesion is due to use of the 
drugs of the sulfanilamide group, with the reduction of osteomyelitis and mas- 
toid disease. 

Dr. Francis L. LEDERER: The otologists should try to meet the neurosurgeons 
on some common ground on this question. To speak of operating through a “clean 
field” in a case in which one is not aware of the presence of a cholesteatoma is 
illogical. I have talked with neurosurgeons who implied that when the abscess 
originates from a questionable focus, the approach can be made through a clean 
field, but in a case in which there is a clearcut history of infection of the ear 
one should proceed by way of the mastoid. It seems a more direct and logical 
route. 

Dr. Brunner has reported some cases from our clinic in the form of a con- 
fession of shortcomings. This is always helpful, and he deserves great credit 
for his sincere presentation. I believe, however, when he says that “this was our 
fault,” that we overlooked something or regarded labyrinthitis as an hysterical 
manifestation, that he is going a little too far. Such cases as he has reported 
would be, I believe, just as unclear to a neurosurgeon. The question will not be 
solved by avoiding a focus in the mastoid, going by way of a clean field, so called, 
and ignoring the original focus of infection. Thrombosis of the lateral sinus 
and jugular bulb and labyrinthitis must be dealt with, and one cannot always 
wait until there is papilledema of 4 D., indicating walling off of the abscess and 
the optimum time for surgical intervention. 

Perhaps better statistical results could be produced if we waited for walling 
off of the abscess, but the cases Dr. Brunner reported did not come under that 
head. The statistics from other clinics may appear better, but they are concerned 
with ideal and select material. In the cases Dr. Brunner presented the onset 
was stormy. To be sure, we proceeded in a clumsy way in some instances, but 
there was nothing to direct one to the diagnosis of an abscess; there were no 


classic signs. 





308 ARCHIVES OF OTOLARYNGOLOGY 


Furthermore, the mortality statistics should not be misconstrued. They 
represent the experience of a lifetime, and many variations in treatment have been 
employed in the last twenty years or more. What must be realized is that in 3 
of the 5 recent cases, despite difficulties, recovery occurred. 

Dr. Hans BruNNER: I concur in the suggestion of postponing operation on 
an abscess of the brain until it is encapsulated, but it is frequently difficult io 
determine when this has occurred. According to the literature, development of 
the capsule takes from one to six weeks, a period which is too variable to be of 
practical value as a guide. Further, so far as the otorhinogenic abscess is con- 
cerned, it is seldom possible to determine definitely the time of onset. Naturally, 
in cases of traumatic abscess conditions are clearer. 

The choked disk as a criterion of the stage of latency is in my experience 
unreliable. This is proved by the 5 cases presented tonight. Two patients with 
cerebellar abscess who died did not have choked disks, although 1 of them had 
one of the largest cerebellar abscesses I have even seen. Of the 2 patients with 
cerebellar abscess who recovered, 1 had slight blurring of the margins of the 
disk on the affected side and the other had a normal disk. Only 1 of the 5 patients 
had actual choked disks. 

Of greater value is the decrease in general symptoms—fever and leukocytosis 
of the blood and spinal fluid, although here, too, the concept of latency is ill 
defined. The abscess may pursue a fulminating course without passing through 
a latent stage; also, the course may occasionally be insidious, without production 
of conspicuous symptoms prior to the terminal stage. 

Dr. Verbrugghen considers dangerous an operation through an infected field 
and believes that puncture of the brain through an infected field may produce an 
artificial abscess. The former statement is refuted by experience in our cases. 
Some of these were complicated; yet it was possible to produce a cure in 3 out 
of 5 cases, including 2 of cerebellar abscess. Furthermore, autopsy in the 2 of 
fatal termination showed that operation through the infected field did not produce 
diffuse meningitis. I cannot agree with Dr. Verbrugghen’s second statement. 
Every otologist with surgical experience has seen rupture of the dura and has 
punctured the brain without reaching the abscess, and in the vast majority of 
cases neither meningitis nor artificial abscess resulted, provided proper care was 
taken. Cases are reported in the literature in which puncture of the brain pro- 
duced not only hemorrhage but an actual abscess. However, these cases are rare, 
almost as rare as cases of osteomyelitis of the skull following drainage of an 
abscess through a sterile field. If one states the contrary, it is necessary to prove 
it by clinical and pathologic facts. 

My results over a period of twenty-two years are not good, and I gave the 
reasons therefore, chief of which is the inadequacy of surgical technic employed 
by otologists in the past. I admit that all the improvements in technic have been 
introduced by neurosurgeons, not by otologists, and it was the purpose of my 
paper to show that a proper combination of neurosurgical and otologic methods 
would probably yield the best results. 





Book Reviews 


Directory of Medical Specialists. Certified by American Boards. Price $7. 
Pp. xvi +2, 495. Published for the Advisory Board for Medical Specialties. 
New York: Columbia University Press, 1942. 


The first edition of this directory appeared in 1939 and, like the present volume, 
was under the editorship of Dr. Paul Titus, of the American Board of Obstetrics 
and Gynecology. Associated with Dr. Titus in this work is Dr. J. Stewart Rodman, 
associate editor, and an advisory editorial board, consisting of one representative from 
each of the fifteen special boards represented. The representative of the American 
Board of Otolaryngology is Dr. W. P. Wherry, of Omaha. Since the first edition 
of the Directory of Medical Specialists appeared more than 4,000 doctors have 
taken their board examinations, so that the second edition contains the data 
concerning over 18,000 specialists certified by the American boards. This, of 
necessity, has increased the size of the volume, which was already bulky, and 
this remains the main objection to a combined directory for hospitals, libraries, 
medical schools, the service organizations of the government, etc. It is, doubtless, 
a great convenience to have all of these names in one binding, but for the average 
otolaryngologist, who is concerned chiefly with the certified members of his own 
specialty, the older, and smaller, volume was more convenient. 

A serious defect of the previous volume has been corrected in the 1942 edition. 
In the earlier edition there was no geographic headline to enable the reader easily 
to find the state, city or town to be searched for, the titles of the states and cities 
being of almost identical type, which made for much confusion and delay. In this 
second edition at the top of the left hand page appears the specialty, for instance 
otolaryngology, while at the top of the right hand page appears the name of the 
state, from which it is easy to locate the town or city. Each specialty has its own 
section, with a geographic and biographic listing of certified members, and, in 
addition, there is a complete alphabetic list of all those certified in all the specialties. 

Under the geographic section complete biographic information concerning each 
specialist is given in detail. The organization and examination requirements for 
each of the American boards are explained in detail at the beginning of each 
chapter, as well as the composition and organization of the Advisory Board for 
Medical Specialists, the function of which is to coordinate the work of the 
different special boards. 

This volume will be of great assistance to many practicing physicians, as well 
as to the institutions aforementioned and to prospective candidates for certification, 
who will find therein the latest rules concerning the boards’ requirements. It 
represents an enormous amount of work, and one wonders how it will be possible, 
with 4,000 or 5,000 names added in the next few years, to publish all in one 
volume. This reviewer believes that a return to the old system, with the American 
Board of Ophthalmology and the American Board of Otolaryngology each publish- 
ing their own directory, will become imperative. 
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NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIIENTIFIC ASSEMBLY, SECTION ON 
LaryNGoLocy, OTOLOGY AND RHINOLOGY 


Chairman: Dr. Gordon F. Harkness, 215 Main St., Davenport, Iowa. 


Secretary: Dr. Louis H. Clerf, 1530 Locust St., Philadelphia. 
Place: Atlantic City. Time: June 8-12, 1942. 









AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Ralph I. Lloyd, 14-8th Ave., Brooklyn. 

President-Elect: Dr. James A. Babbitt, 1912 Spruce St., Philadelphia. 
Executive Secretary: Dr. William P. Wherry, 1500 Medical Arts Bldg., Omaha. 
Place: Chicago. Time: Oct. 11-14, 1942. 













AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
President: Dr. W. Likely Simpson, 899 Madison Ave., Memphis, Tenn. 
Secretary: Dr. Paul Holinger, 700 N. Michigan Ave., Chicago. 

Place: Hotel Dennis, Atlantic City, N. J. Time: June 8-9, 1942. 








AMERICAN LARYNGOLOGICAL ASSOCIATION 


President: Dr. T. E. Carmody, 277-16th St., Denver, Colo. 
Secretary: Dr. Charles J. Imperatori, 108 E. 38th St., New York. 



















AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL Society, INc. 


President: Dr. James A. Babbit, 1912 Spruce St., Philadelphia. 
President-Elect: Dr. James G. Dwyer, 375 Park Ave., New York. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester, N. Y. 
Place: Atlantic City, N. J. Time: June 1-3, 1942. 


SECTIONS: 
Eastern.—Chairman: Dr. Henry P. Johnson, 32 Deering St., Portland, Maine. 
Southern.—Chairman: Dr. William L. McDougall, 915 Doctors’ Bidg., Atlanta, Ga. 
Middle.—Chairman: Dr. William E. Sauer, 3720 Washington Blvd., St. Louis, Mo. 
Western—Chairman: Dr. Emil F. Tholen, 1136 W. 6th St., Los Angeles. 


AMERICAN OTOLOGICAL SOCIETY 


President: Dr. E. M. Seydell, 107 W. Douglas Ave., Wichita, Kan. 
Secretary: Dr. Isidore Friesner, 101 E. 73d St., New York. 





* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date. 
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